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-<;^fii|S2r^TC\ ilMtJ^^LT. M^Uirn^T^f 
x = - ( l/a) ■ 1 n (G/Gb 

X : ^-T^yJRi? 
a : PS3tf^ifc(cm-i) 

G : :fr-'rymcoyt^Mm^m 

Gb : 

t T ^ It iRJg 1 . 2 Xfi 3 IBtfeiO.'SiKiiS^ S^- 

h If 1 . 2 xi± 3 ietto]ffl^a«8£o»it^r^ , 

[000 1] 

m^%hmmim{zm'fhh<7^x-hh. 

[00023 

-4 16 0-i-i.^fg. ^<&B§4 5-1403 

mcD^m^t. mm&ittfimibi^tihizm'ox . ^tm 
i^-hi>zm-:^m^shMi>x 'omm^^h<7)t^'yx^^ 

[ 0 0 0 3 3 X. ms-w^-vi^. ^fem^f^-a-r^g. 

m<r>\-^'ttd3^-)jcn^i^^W<r>-'-^crmi-z-M-t^ 

mtmm\i-^t^mMh^:s.\^znmt.zmk^^. 



* ^ 'y K ^zm-t^^mm^M^ lx . immm(omwm^ 

[ft*Ji3 3 ij-^ymm.-y°^yrA)vmmiKy%t 
w^\aiij~^yw<n^^m&^mo-my=7y9m^ 

- 2 5 0 (T^mmxh ^mw. t -r^m^m i mco 

[iiti3 
) (icsei ) 

ii^iSML^L. Bmdif#^>n-I.t COT'S) 
[ 0 0 0 4 ] X, *M^[:iO±«IKti:bK 

LTTittt. 3fe?KA^«<, Ay'^o^wm.m'^-xhh 
fzib. BmmmtLxij:<m\>^^tix^^^. mi,ziS:^. 

&ib'M^^i><r>t^X'yX^^^. 

20 [00 0 5 3 ii^. j^y'±i,zm'^mimm^^umt 

[00 06 3 ^J;t{S\ ^idiii^— xr 
rh-f (M;c{f , *III#fF^3 . 18 6, 851 

-f-, |BllS3 . 4 7 2, 6 7 4-f-, ^Hftlt^ 1,17 

6, 4 6 9^^t-) . ru~]<mmm mm. ^fi^^Hg 

49-35330. Mmm^^ 1 . 3 3 9, 08 2-^=5: 
if) , V>f^-vs--M^fia. (W^BS5 
30 4-7 47 6 1 ) tm\'^^tiX^fz. 

[ 0 0 0 7 3 X, mE.WM'~y-h^m^:l]W:t LXli. 

m^^Ki. jc-T—i-^ ym^m. 3!>-g.i^{iri'-h'M=m 

[ 0 0 0 8 3 Mt:. M^ifMffi^tT^ EPSMt£c^a^RS-ffi 

{i^iigt;b3t mi^mi,zit^ r]y~}immm. xr 

40 T*^. tsi^L^^'^., ^titycnmmmx'it. m^m. 

[00 09 3 xT-^-f ymm-mt. mmi^zm^m^'yj^ 
rizm^Lfzm. m\<omi:M,i±izj: 'om^mt^mwi 
mmcDmpfsmxh^. t^t^hm^mtt. jzr^-^ym^ 

(r)j^^-y^mmm^z%±L^< . itOi ttcJ:^. M 

■r'i.;^ift-c-^c<. mmt<zijm±ts:mmtt£h. ^fz. 



(3) 

3 

*six s mmmmmcommi^znm^ 
[00 1 03 m^nzm(mi^x.f 
i,zmt^Ltzm. ^m<Dmt:yi^~¥izx 'om^^t^m 

mti:m<7)m^-i)^ ^ It** T-op^t , ^ i r\,zmmm^<r) 
:^t>h\Ai^u >r~m'^ifi'£^&.±.i>zmxL. it*Bt 
cofv- Ymyx-m^m^zm^^mntimt i^ti^tz^. lo 

^^izmmzmfr-th. ^cofz^. mmm^mx\ 

mmcom^t t h i,zm^m(?ymm.t>^mt t . ^® t rcffa 

x\ mm^mm^m^^nd 7.v')~^^x9^^y 
^m^m^xmco^^ifT^mxhh . 
[0011] 'o—)vmMWii. u—)vcom.^^h^mz 20 

u—)vm^^^io^tx^-)vmxvm-^m(r)m.mz x 0 
^tsrit* L ^ j: yttzim^-tvmm-yjmxh^ . ^^^^ ^ m 

m^\=i-/i-mt i y^cr>mm^kcommcomi,zm^cD± 
iK. mnmmrL. m^comimmizn-r^w^ffuM 

[0012] x.ri--^ ym^m'^y'i— vm^mit. 
-rtii,. m^m^imuz^ :^z>'izmmLtim. xr^^-r 
yAfziiy]y-ri<zj:y)jm\coimmim^fiL. fm 30 
(Dm^mmi^zim-th t fttcs* mt^ tifzmfsm ^ m 
jR Lmmnmm-t 1. h <Dx-h h . 

[0 0 13] L^-L^j:tt-i^. i}-i}-imKmizX:i>t^iz 

it. mshm^mmm^^mmi,zn^ ^ t t*^-o tz . 
w-h^ jzr-r^ym{5mxn. :cri-^ yx^mi^m^ 
immt-rmz^ mmmiz^mcoj^T-r^ y^-^is^-y^ 
itsii:**#<. yu-vmwj^xhmmizyu- 

vx7^m^j:m^m^mt'tmz, x^y y^^y.^^)- 

xmmxh-ofz. 40 

[0014] L:f}-^ L^xfj^to . i]^-i^:^m.^m!,zXh t^iz 

•t^zttimi^xmmxh'ofz. t^ti^i), xr-^-^ 7^ 
^ my]^- K t i h'^m.i¥miim^mm<7^m±^z ttz 50 
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4 

[00 15] — xr-^-f yfc^v^(i7V-Ktcj; O 

mmLfz^mi^mizx^mi&'i^cT^mm^m 
mitimizm < =Sr 0 , jSffl^j&i^Bt-e^'fii t t l i a >t 
i^. ^j^LfzffaWc^Mffa^n^zttimmxh'^fz. 
[0016] ;*f-T->-M^a{±, itL^xT-^-^ y^y 
\y~¥mp(5mi,z}3ifhmm^mm^^mt5mx'$>^, l 

t ^im^i^^ffhtL^^mizMfmtimmi/Zffhfi^. v^;b(9> 

i>mimm(7)m^mxh?>fzisb. ^-/-[^x'oA-^ym 

t Lxmrf^^m^mcr>mij\^iz}5if^MTuyr-f 

[0017] %mihtix^fz)^~i'y^<^«i^-J;\^i>z}3 
i-fimMyuyr^/uimm-t^tmmt^^L^^mw 

xu. m.T-t^:^-'rymcDm.M.yxjyT 4 Mztsi^t^ 

^tfzi^^^z. Zti^mAE-t^^m'i^x^^fzKh. tl^lfi] 

izio^-^xm^mmm^j:^ zt^^mffacomm K) 
[0018] t.tz. :^-^ym(r)mimzi5nhxm.y 

n 7 r /t^SriSfi-t t ^Sri ft 

^:f}—r-y^y°y3yT^)V<r)M,ylt. u—^~^^/Y<r) 

mn^><zi5nh^^. -oio, M^ijii;^)jjE<^:st^# 

[0019] m)j\^\>Zi5\^X . Mtfi^^U -y b5feSc^fflJK 

-rs^iiti. ^S^— £^g>'tfflv^^>^^4x^^x^;^- 
^•_A,,>^ Y^y4^.y ]ixm.'mnhfix\^hiimxh 

[00 20] t*^t, mmi5miim-^tk(^m^m.y°^y 

r4}VmmMmz. X^l<zi:y)Wm^riofzih. b# 

mt<zm.iki)^x.^ < . Lfzt^-o X . i ^ziSir 
^tLfzmwmwi'im-^. ^jfi^izmm-t^^mtrnK =3: 

[00 2 1] 

-jfi^iztoi-^x m^MT uy T -! .i\y$:Mm-t6mmi ms. 
LfzA-^ymf5mmim^^i> ztizx<o. ±mmM(D 



(4) 
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[0022] 

m^y°y=iyr ^V'imEmmtm^imi/z^mi . n-^ 
-^-y vizm-t^^mm^mmLx . immm(DmwM 
^m^-&^iztiz^K>n^^. set. i^f-^ymmru 
yr-i f}~'fym.<^^mmsmmsijjy'yv 

0-2 5 0iDiEH-c-^)§^i:t3j;D. mmxLts-hw 

[00 23] immx, fi-'rym^mmziiv^x . ^ 
utLx^nh^^Am^mu^m^K i^a^ttT. *2o 

x = - ( l/a) ■ 1 n (G/Gb ) 

X : ^-"rymm 

G : :f}-y-ymcom=mmmm {mm:mi<zn]^) 
gb : ^yy^m^<7ym^(n^(m^mmm i^m^^z 

[00 26] zmzmo h . %u<^7i-<7:>y'yy'7mi'M.h 
n-wxzm^h fi-^yw.<^mmtM.<nmm.'k'\i a ^ 

t-x-h h , iiiTT- , ^ fOMa ^ J; >3 tt- t . 30 

[0 0 2 7] f]~y-y(^:>W9-y^i!^v^)hMW&m,l (ix) 
[0 0 28] 

[^3] I = 1 0 'expC— a • x) 
1 0 : A*f3K5t«(lx) 
[00 29] 

[iSC4] P=I-t [0037] I 

P : S3l§3^(lx-sec) 40 [0 0 38] 

t : M3tB#rBl(sec) [it 9] 

[0030] 1^3. m4i;i9. ^ 

x = -(lXa) -InL (V-Vo) / (Vb-Vo ) 



XXWMm\,zmm.\^fz^mzi. O , M^S»:7°n7T-f;^ 

t:*ftE-r fi-'f ym(r>m^y°^ yrA 

^ -y h- \izm-h^mmmk \.w^mmmmk^ 
mm\.xwmmmk'^o->5mx-hh. tm^n-ymf^- 

[0024] OTt^BJOpilH^f^iBJ^^t-o 3t^e^)^ 
^»o**^t:-Bjtgt =2:^ » fct 1 3&^S^-r i a \iz^ y-yy 

^m^nt f}-'rymm%n<r>mmmmt}-i^w9-t)mm. 

x-^h^ittimh. 

[0025] 

{m^\ ) 

[0031] 

[SSC5] P = Po •exp(-a.x) 
Po : Alt^t* (Ix-sec) 
[0032] 

[i^6] v=s.pi: + vo 

P : aiiTtMdx.sec) 

s-.mm 

[0033] ife5. ic6J;0. 
[0034] 

[tSc7] V-Vo = S-Po-exp(- a-x) 

[003 5] hL. y'yy9miftu=o)<^m^<D^-^ 

[0036] 

[i!t8] Vb-Vo = S -Po 

:7. icsj;^. 



] 



[ 0 0 3 9 ] $ ^^^<n\i^iimsym 



m^m^tfz:^-^ym(oyt^mmmG<7)rMiz 

mi^ti^^6cr>X\ 
[0040] 

[1:1 0] G=k(V-Vo) 

k : mmit&m 

[ 0 0 4 1 ] T-'^ y::^m±com^<7)±'^mm!^m^ gb 



A 50 



[0042] 

[ilCl 1 ] GB = k (Ve-Vo) 

[0 04 3] ±iafA9, iScl 0. icl 1 iO. i[l (iSC 

i(ii ) ^m^K^tti-T^^. 

[0 044] l®3KfSi^a{i:, M^RySia*(7)^iS: 



(5) 

7 

®;tfcii-&tc{i;. ^-"rycom^^-v YmT3.cr>iirltif'iL- 

10 0 4 51 tfz. m^m.ifi^mmt,zmmizj&^< . ^ 

oa±-c-mMi'ndzttmtL\-^, ifzi^^-r-x. fi- 

commit. 8 0'-2 5ox'$)i>zttimtL\^. 
[0046] m^mcoytmt Lri±. ustT-^s^^tcT) 

^mtL<. Mi^mzl^. CCD^^7. 

c d s ^m^mw»ti-h h . 20 

[ 0 0 4 7 ] 0 1 ^ixt> . ^Mb^^m^cnm.-^^ 

x\ mmmzm-ui^iZT^^^^^Ltizx 'o^^-^ycom 

Mffi s ^jBm-^ fi~n-ywi\,z\ mm.i> h \ ^jiScSL 
L , s 0 Mm& L . mMM 3 J; "9 Hilts tif^ytcoym^ 

izim-th^ytm^izmm-t^, 
[0 048] z(^)t%. ^mx^^mMi^tihmi. 
yth^^-^imm^^xMytmizi^r) . :^-r-y^±x'm^ 

c^)mm^j:WR^^mmmmin-^zt:i}mtLi\ zc^m 30 

M^L<t>±. Efllmm—l 0mmtmi^T$y^. 

tfz. m^mizyt^m^-ttiif. &mj. ^mi^^yem 

j\xiyyyyy°mcoi^mi>+'^lz«imTh^. 

x^m^±izMjk^mf-^^^i}^h^. L^^L.m 
ytmuyxim^^x^ytmi'±.izm)^imt>i^^iZmt 

^V-*, 40 

[0049] ^ytmxmiii&tifzmi. mm. ytmzM 
m-t^m!±m.i<z^m^ti^ , ^ti^. rjyt°A-:^-5 

m^'^XK mmtmrnmizmmm^^^i^L. 

^ -y K ^ OjItHs^MT cr y r Jl'i:mm-ti> . tfz. 
:^—'fy<r)m:H\^^zi5t,f^m-7i~y°uy r -i }Vcr,m&^'fi 

otz^\,z\t. rnisn^ztj-n-ym^miiiz. 
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•t^<7:>tfm.±Lv^, zzx\ ryyi^comiM'&^ndm'^ 
[0050] St. 02 

ffMt--l.^-7">'JK2tlg|5©JRS)-g.V^{±tfcSLL, SO 

«aMt. m^Lfzmi. A-^ymiizMj^^m&L 
f:iyfr-'ryjmmij\^izmmcommin^^4 tpj 

[005 1 ] zcot^. yma. myji^x\ -et ^fitt 

ytmt txm^mm^m^mi>mt lx\ 

[00 52] aitoB«^^g3t«^ ^fflv^m^ir-c- 

:^-^ycr,mmy'uy r-( /u^mm-t^m^izii^ mm 

cr>tp,\:^3x-i,i. mi:^-^ymi:mm^zmmL. ^ytm 
^zmi-h:i}K mmc^m^x-ii, mi^-^ym^mMz 
jiiiL. ^ytmzm-thfzib. A~^ymc^)m^:bmM 
ifmx-^x'h-^x . ^mcoiiotf^. M.t>n±m<^j: 

->XLtd, Z^iZtli. ^zf6Mt:^~'rymcommt,z 
ML. miMmi:k^<-t^tmm^^i.(7)t^^:^tzib. x 
—^c^MM^k. ::iy'i:-a.—^—^^Tf—i^c7MsEi-t 

[00 53] wm. 'itmznm-hms.mz-^m.^tx.^ 
kzw^L. Mffj^aa^ffvv iimmmmmzmmm^'k 

tti^J L . rn 7 r /H^T'n >y ^5' 1 9 Srjfl^Sr^-fbS 

rn:7r>f;ppsra yi? 1 9\t. mSlSiiUzi: 

'o^mmY.^i^z.^fz^-. %^-}5n\.zmm.(^y'viyr-i)v 
iisrn >y ^ 1 9 ^wM-fft\immimmLm:mt^^ 

[0 0 54] m3\rruyrA}V<^mwm^^¥im.Lfz 

rj— ^— 's.^y Kfioa)THiaSr^LTi->l.o 7° n :? r 

T-'n-y^ 1 9cO#:«S^{W:i>9§«^tt^?f^$-li:TM?Ilf^c^ 
jVmWfu-/'^ 1 9cri^M^\m. n4)Vl 8a, 1 8 

b {zmmt h^b\,zi.^ mm^m^ l . mmium, § n -i> 
ztiz^hmmmirmmLxi-^^. ttz. mmMiiit 
Dm^tifzTnyr -i ivm^y'"^ ^919 (nmitm.^^ 
-^'-^v Y'^tmth^h^mK'tzi^iizm.mr^h. 

[00 5 5 ] yyy^comm'k'^om^t^zlt. ^-y 

tt«T«&ffd« tfz. y'yy^mmt. ±m<7Mij 
f^commj^^y. h^xM±. ytmuyxizmf^mmmyt 

[ 0 0 5 6 ] El 1 tm2com&if^^im~th t . mm 



(6) 

9 

mmii 4 o < [Hi— r-^ 1. ^ commmm$) ^^-^im 
i<z^^:k.fz^. m2h\mLx. mm.if'^'^±mz-^x 

t*^t, i]~^ymr:%(r:>'^ifi^^h^\,z\t. 
^tc. f}~n-ywm<r>^m}L\,z^ii^^^^htd>sb. ffic 

I. mM\±-^< n—xh s o-c^«cois»®fifr^ 10 
[0057] m5n\izm^x*i-n'ymzw.mshi)^h 

[0058] i)-t)- hTuyrA mmmm^\^WL L fzti 20 

-^ymmwk. mmmmm.f^\izm^\^fd%^\.z 

[ 0 0 5 9 ] f^^i L . m=miif1:&^lE L ^ctt®,T-1f 0 fz 

ayni^{z\mm'if\m.ffiA 0 %mT, msm^y-vcr) 30 

[ 0 0 6 0 ] mr. ?3sf+iaffifc*o'# . ^^Mcomsm 

miz-:>\^xmm^ztm~ti> . 114 (s^^Hj^^^Mffia^ 
^^mmMm^miom?f5mm.<7)mmmxh^. ^^-ibmm 

5i,zX'ox^-^'-^yvi^m(:>tih, :icom. 
m<7)mmmmmmshcom^Ati:tmmmzhh ^c*^. 

«i < fi^ a » ^timzi^myi^ y-ristLX 40 
[006 1] ^^miz^i^-^Xlt. IMicoiiuK , ^x.y"}i 

mmt^m^m^^-^ymmif^izj: >omm-t^ i 
^mmtLx^^^^tfi. m^m^. y°uy r-^fmmmm 

uyr4 )v^n-ymm.:^-'rym^m^Lx. 

T% ii-^ym^mwi,zi:^-mmmm(^^i<z-:>\^x 

-rxiiz-^mmff^i , 2 7 9, 81 mhzm^^^fi 
x^-^h^di,z. i 0 r < -m.m\,z'Mi:>tixii ± 50 
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1 0 

Bg6 3-2 3 9-f-&|gtcMS^StLTV^^, 47t. i^lE 
liv— bi7)Sitt:S^T«i, ItlBBg 5 4 - 7 4 7 6 1 -^i;^ 
m.liZm^^tLX\^^ . Lt-L. y°riyr4)Vmmwm^ 

i'm.Lfz:^~^ym^mm.^ . m»m(m. ^-^^ua 
y°-^)Vi±^-^h-^^m^m.. mfAmmm<^m5\>zm 
m-f^ i J; 0 . mmmti-^^fmziSi./^x%m^t^ 
i^mtm^ L=5:v^ss Ltzmmm^mi^h z. h t-x 
m)i\p\xm^m.tfim-x\ 

[0062] a-iJ'-^.y h' 1 t;f*i^§ti3t^?m, 

^(Dt^. mih^\'^itm2.^mwmmzm'^\'^tz 

:fy~r-y WMy°'o y r 4 )Vc^yM%'t f!VK ^ ^V n y 5 

it IX. 03 ^fzimMmmm^zmm 

[0063] mJj\^Xy°XJ yr-i )Vm>^— t ^ -9 fcfiH 

^-xyM2{i. jiM7efitTv^^->^i7"i oiltiM 

a. 1 1 b(4a-^'-'\-y b' lc7)i|iSSrSi.-r, mz^x. 

y'l ocom^mtxikiff^ti. Sit^-T^yiiJi'^xy 
1 ocom^n^xmfiz^ti^ o mu;^'-r-ym2ii^^ 

y'l OcOtI&0;frffM§aTt->^iO{4. aE;*-^^^ 
m 2 c7)MSg|I(:t3fti. ^<7)iSM 0 t:W±'thfzibXh 

1 3 tcHiR^sf-i. m^ffiffiifi^^ >- 9 ^zm^tifzm'mr/ 
m^^tih. tfz. ^^yio mm Ltzm^^ i^mm^ 
fi^m-^ittii^i. . mmmi±^mmi3i,zmiR^it^. 
[0 0 64] mmMffLx^^^^^y 1 otmm.:^-y- 
ym2t(7)im^> (am. ^m.^^^ tud. ) izi±^ 
x.noizmif^^^mMimmL. A-y-ywmco's^ 
%(^m&ts: }iX'mm.A -y-ym^ 2 m\Jtt^ ^ < x 
y 1 0 t:3g-ri> J; a tct-i>>^c*63iM« 1 4 mmhtix 
^^i>. i.fz. ^^y'io<r>mm)j\^\m^^<DmMxu 

~)V12\<z2;:y)^\^m'm-^ZtizX'0 . r^x^lOtc 

nw^hm.%<Dm^m^co^^mAmzt i a 

[006 5] mm^^fzmm:f}~y-ym2i^MLfz^ 
mxm^'^hfzi^^zif^x.yi ot^i^^—^~^v V 1 

Tmcr>m.iiimtxc')m^^^^i^mmsmt ^tc^t^. * 

•9. SlS;^-x>'Jl2<5:)^St3aL/::iS§{i:6 0— 3 0 
0mm. 1&-tL<ltl 0 0 — 2 5 0mm. sgt:#4L< 
{4120—1 80mm-f*^o 

[0066] 3|5;MfiFJ«(c*3V^T«i:. lt^U31g(.ci3UT 

M^uj^^^^'f-gpi ^m^^mmibtimi^M¥m^^irt. trz 
tmm-^xh^fzi^. ^j^yiZTHtrntRM^tLxm 

ffl Lx i,m.%WL(Dmm^&mmi,zmtt^ z t i>^:v^ji^ 



(7) 

1 1 

[0067] %fz. mm.m.\t'^'m\m.^fd-d{k. ^x. 

mn^\>zii\\x , mmmi^ a: y i o (^imm-^h mm 
m<rin-^n^'hfz'oo:>m^m.\,zX'iXTSk'&'^f\.hifi. a 
mmi,z\±mm^mm±mm.fi-^>w^mmzmm- lo 

[0068] immt. ijuioiis6««tiis^$fii. i 

i:=5r< , m^tii^mtf^m^Xhh^hltmo^Xhti: 

izi3i,fi>m^mcr>mnu^m±^^tiibx^'yx. zcoj: 

ix^x^^i^^, tfziiWJkm4 9-14 1 3 

^ti,zxK)mmLoi>^^izii. mm.:^-'rym^'^:c 
[0069] :¥-%m(omw^}iit. i^idii^- b s m 

m^fih^ x.y'h LX\±m-h^^h Lxm\-^^fi. 

mnwmxm\^i^ix^mMf-k^'jiimLzit^\^xm\^ti 

im.^-^hMtzhco-&m^-^Xi:,B:\<-^. Mtc, vi/yn- 

[0070] m^m<^mmi<zwm.^tvr. ^ 
-j-^-a- hm. T3\^miommzmm^^ ^tti^'^m 

t\.<n-Hm^u-r.x%,m^^x.^j:\^, 40 
[00 7 1 ] mz.m^%fihmmmz-y\\xm'<-h . m 

ots:W.'^mLlf^K^W.(nm.^^f>^X^fL\t%<. M 

:fe^K<7) J; a 7 X y -/t^M t coffl^-&t>-it^r f^^^tf 
t:>ix.h, mz-JTV--^M^-^^. :^y°y~mf^mt 

mwkm.^^i^^fzmmmMm. mmmmzw^v^t^, 
Kx\^h%,<^xhi\.\tmzwm±^fvf . i^-f:fxi>fiiffl 50 
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1 2 

[0072] L:i>L, immzi. hrn^M. m\zn.=f^ 
[0073] •mFt^m^wmt \^x^w.ms:m%:t> 

(f ixtf , b U T U ^ y^-fb^Jf^ ^: LT « : 3 , 3 
-f:^ ( P -i/;'<^;kT5y 7x— -6-i^';'<^;k 

h\ 3- ( p-i^';^^;PTSy:7x-;P) -3 - ( l , 

2- i>"y^;M>'K-;k-3--f;l-) y^'UF. 3- 
(p-i/;<f-;PT5y7x— ;k) -3- (2-;'<^;M 
VY~)\—3-A)V) y-9^)Y. 3- ( p-i^y^yt-r 
Syyx~;t/) - 3- ( 2-yx~;lx-^"yh'— ;^-3- 
-f;^)y^'y^\ 3, 3-t;\x(i, 2-i^^^)V^v 

3, 3-b'\X(l, 2-~J^^}\'AyY—lV-3-A 

)V) - e-i^'y^/i-r^ /y^-y H\ 3, 3 -fx (9 
-x-f /t-y - 3 - -f ;k ) - 5 - i^'y ^;kr S 
yy:^";^, 3, 3-fX ( 2-yx::i7l^>f >'K— 

3- -f;i') -5-yy^;i^r5yy^u b\ 3-p-i^' 

yf-;WT5yyx-;p-3- ( 1 -y-f;Pb°n-;k-2 

-6-s^'y^;kT5yyy y 
[0 0 74] i:^yx.~}V^^ymt-^'^}iLX\t: A, 
4 ' - fx - i^y ^;PT 5 y y X ::^;KyX t b y 
yiy)iaL~'r)\^^ N-2, 4, 5 - hU iJ'nny x— ;k 

[0075] ^^^fyT-y^^t-^^i: LTii: : n-^ 5 y 

BT-i;y^y^A, n-r^^syB-p-ynar— y 
y^yyA. 3-s/x^;i^rsy-7-i^><.yyvu-rs 
yy;t^::txy. 3->>'x^/p-TSy-7-:^yf-;kT5 
yy/t^jt^y. 3-i>xf-;t'TSy-7-yxx;k7;t' 
^^y. 3 -i/x-?-;t^r5y-7 -ynny/L-^^y, 
3 - i>"x^;t^T S y - 6 - y n n - 7 - y ^;t^y /k:t ^ 
3-i^'xf-;kT5y-7- (3, 4-i^'ynnT— 

yy) y;i^:t7y. 3->''x^;prsy-7- (2-y 

aaT-yy) y)V^=7y, 3-£^"x-f-/PTSy-6- 

y^;k-7 -T— y y y/t-jf^y. 3- (n-x^;i^- 
N-hy;k) Tsy-6-y^;^-7-r— y yy/i^:t 
^y. 3-tr^yi^v-6-y^;ix 7 r-yyy;p 

::txy. 3- (N-xf-;P-N- h y/P) TSy-6- 

y^;k-7 -yx^-^/t-y/kTj-^y, 3->^'x^;l^TS 
y-7- (4-::::bar— yyy;^3j-^y, 3-yy^ 
;t. r 5 y - 6 -y 7 -t- y y y ^ y , 3 - 
(N-yf-;i--N-y°nt.°;W) T5y-6-y-f;l^-7 
-T— y y y;i^:t^y. 3- (n-x^;p-n--< vr 
S/i') T5y-6-y^;i'-7-Txyy7;k:t7y, 
3- (N-y^yP-N-^ya^^^^/P) TSy-6- 

y^;t^-7-T-yyy/i':^^y, 3- (N-xf-zi— 



(8) 

1 3 

N-T^h^b Kn7U7P) T%.J-b-:^^)V-l-T 
[0076] ^T'Jy^^t^Viab LXli : ^>'y"-f /i^n 
uyy;v~m. 

[0077] Xfn^-ft-^i: LXi± : 3 
uiy'i-yh^'yy^ 3 -x^;l^Xt°n>^-^-7 hb°^y, 
3, 3' -^^■^'nnxb°nS^'-t-:7 ht°5y, 3-'<.ys/ 
;P-xb°ni^-?-:7hb°9>'. 3 -^^/t'-?-^ b - ( 3 
h^i^^i^V) Xb"nb"5y. S-Taf/kXtaO- lO 

[0078] vf^mmt-^mt Lxit-miz:7 x y- 

[00 79] S.m'^'^xm'thWflli : P -7i^;I^7x 
/—/V. p-b Fn^S/T-fe h:7iy>-, 4-bFn^ 
>'-4' -s^i-JV-iyyjL—fl-XIl-Tt^y^ 4-bKndr>' 20 
-4' -•^y7°D*f^i/y7x::i;l';:^;W*V. 4-bt^ 

;l^*>', 1, 1-b'x (p-bKa^i^7x— rn 
^-N'y. 1. 1 -bx ( p-b Kndfi^7x— '^y^' 
y. 1, l-t'j:?. (p-tKa^S/^xri/k) ^^-t?- 

1, l-bX (p-bKa^^:7x— /P) i/^'o'v 
^^r-ffy, 2, 2-b-X (p-bHn^i^:7x— ;P) rcr 

2, 2-b'X ( p-b Kn^i^7x::^;P) y';?' 

2, ( p-b Kn^v-^x— ;k) -^=¥-9- 

1, i-bx (p-bKo^>':7x-;p) -2-x 30 
^/l^^^-y-y. 2, 2-b~X ( 3-^'on-4-b Fa 
=^>':7x— ^P) 1, 1-b";?. (p-bFc?^ 

i^7x-;l^) - 1 -7x-;l'X:5'>'. 1, 3-i-'C2- 
(p-b Fn^v'v'x::^;^') -2-:7°ub7t^] 

1, 3-i>"C2-(3, 4->>'b F^^i^:7x- 
;^) -2-rnt";l': O'-fe'V'. 1, 4-i/C2 - (p 
-bFn^v-:7x— ;k) - 2 -rnt?;W] ^y-feV. 
4,4' -i/b FnJf v-i^'^x— /Px— T-;ly, 4,4' 
->>"b Fn=^i^i^'7x— ;kx;t'7j^y. 3, 3' -i/^'n 
a-4, 4' -i^^b Fo^>'i^7x::i;l^X;k4^>'. 3, 40 
3' -i^TUJl—A , 4' - v=b Fn^~^i^7x-::i/l^X 
3,3' -i^'i?'an-4, 4' -i^'bFn^ 
>'>^"7x— F\ 2, 2-b";^ (4-bFn^ 
i^yx.—fU) m^^^^fl-. 2, 2-b'X (4-bKo^ 
>'ya^—;P)mmy"i')l. 4, 4' -^:tb"X(2-t 

-7'"f-;l'-5-;^f-;l.7x,/-;L') , fx (3-T'J;P 
-4 — b Fn^i^7x::^;^) x;L':7 5j->-. 4-bFn^ 

y7°ab°;P::t=¥i^i>'7x— 
3, 4-i^"b FndfS/-4' -^i-^U'Jy j^.—Jl-XfPy 
^y. p-b Fndfi^^m#K^yi^VP. p-bFa^ 50 



040 62 

1 4 

i^^A#K^'an'<.>'S^7t'. p-b Fndri--^A#1ST 
DbVl^. p-b Fa^i'^A*®:^^/^. 4-bFn^ 

T 'J -9- U f-;pr- U F . 5 - i^' n n^f' J ^;PT- U 
F^*^^(f ^>tL^, 

[0080] mmimmuimmt lx. ^-^ v^±. 

^)v^ . ;^:tyy. m.^ij^')y. mmfDVi^^j^.^ m. 

gsJnlFJtLT, N-bF 
F. ^NVl-^^y^TS F^^c^y 2-^yi/ 

jv-^^^iy-^y^vym^-^yv—jvwm^. p— 

b' 7 X — . 4 — T y ^ b" 7 x — b" 7 X 
— ;H^^#;, 1. 2 — b'x ( 3— ^f-;t/7xy=3f^) X 
^y^ 2, 2' -b'X ',A~}>'V^i^y 3L.J^i^) i^x 
^^l-x— T-;t^, b'x (4— ;^F^i^:7x— ;k) x— x/t- 
^c?)*.°yx— T-zHt-^f^. MK>^':7x— ^-A-^Ki^' 

^fOMKS fcJi^ J. '^K>^xX7";H^»#:^S8sJ[ir 

[0081 ] ^coimz. F)»Mffiih. Xx^ -y^y 

;]^y^j^m(ommmmm^mu. f^yy <y. mw^y 
y^y. 4^yx^i^y, K-ft^fyx^i^y, XT^ryy 

i^'^r^^/PXyl^^t^ays^'K-^ F y '^A^o^^jWO. <y 
Y'y x./y^. ^yy" h y rV-;i^*^ i:-c7)^^'f-ISiSiR 

[0082] :t^mmzxhmmimmizm^^hmmmt 
Lxii. mmm^^(^tL:i>m^cr)mmmi^MJzm^^^z 

hifiX^t. mUl. "ryyym. bFn^;/x^;Hr 

— X. -b'^^y. ;i?'b'-f>'. .-i^'y b— ;t^T;t^3— ^ 
'IS^^yb'^/kT/^rj-;!^. d^y T^' y/t-ffiV— 

y;Hers FVr^'y;p^xxx;t^Jtfi-^#:. r^'y/i^ 

KT s F/T y ;^KxxT•/^/^ ^ ^ y 3 Tu^fi 
-^f*:. xi-vy/^T^-^i^-i ym^M.-^w.<oT)VA y 

yTi^y;WKxx-r;k, x^^y/7-:5'i>xyJ±a-^ 

T9'Jr2-V'))V/y'9i^:5:.y^m^W: T^'))V 
m^^)V/y^i?:iiy^m.-^W. :si^\yy/mm^-)V 

[0083] ^mmi:zi,±^hi<zm^(^mm^nx.h:L 
t if-^mxh 0 . muimm<DmjM^zm\^ hti^m 
^m^mi m^mmim.m^m\iLxi.i:\^. 
[0084] mz^w^aMSM^y- F iiZ-jv^xmm 



(9) 

1 5 

[0085] :*:^B^<7)i®J±a^v'- hl^j^V^T. :^ 

0— 6 ofi*%c7)t,o^Mao 
;J^. ^N'^y^'-. «^Jtf0iE-^m-^{4. -^fcv>f ^'n lo 
^T^;H 0 0a»g|5t^>fL. «M4, 1 OSifPm 
±. ifSL<«. 15-10 0fi»SP. S^>(;:^SL< 
{4, 2 0~7 0a4gPT'J!>i9. ^^-Oy—it. v-f ^'n 

OgP, *ftL<i4, 2 0 — 7 0fiMT*l>, 
[0 0 86] *^BBtCi3V^-C. -^-^ ^u^y-^jVhM. 

m.mtcr>m^(r>%-^m^ . ^-mmtcommzmmLtzm 

mkco'mm^^mmb l, ^fii7\(.B.m^]S:Mcnwj3^z 

[0 0 8 7] ii^Xo^x-^A ^X3:^r^}Vcom-nmh.L 
T{4. 7l<^?g*-^>Offl^Sta (*II|!^ftffi2 8 0 0 4 5 
7^, IHIII280045 8-^HJ*H»^) , ^ffiS-^ffi 
(If^BSBS- 1 9 5 74#. 1142-446^, |hI4 

2- 7 7 1-^. |n|4 2-2 8 8 2-^. |n|42-2883 
1114 2-8 6 9 11142-96 54-^, |1I42 

-1 1 34 4-f-i^fB, |||II#ftlg9 5 044 3-^, 30 

10 4 6 4 0 9^mmmm , ?fivit4'r-oM«iDfi^tc 

J;-!.:^^ (#i^aa3 6-9 l 6 8-ts |al4 9-4 5 l 3 
5 2 8 0 7-^. 6 5 0 7 4-^BH!ffl«^) ^J&^MV-* 

[0088] ^wmmsmi^~vi<zt6\^x^mh 

^)r^}-)V^^yMt-^^hLX : 3, 3-fX (p- 40 
KBP-^^ UX^J'^WSW l^'y b by. 3, 3-fX 

(p->^><^;i^TSy7j;— b\ 3-(p- 
i^;>(^;WrSy:7x:::i;P) -3- (1, 2-=Jj<^)V-^ 
VV—)V-3-4 )V) 7^Ub\ 3- ( p-i^>^;bT 
Sy^x^i;!^) -3- (2-;><^;P-^yb— 7P-3--< 

y^^JY. 3- ( p-y;><^;pr5 y:7x^7W) - 

3- {2-y3i—}V^yY—)V-3--i)V) 7;S?Ub\ 

3, 3-f"x(i, 2-i>';><f-;t.-f y K-;u-3--f 

)V) -S-J^'-^iVr^/y^^JY^ 3, 3-h'X(l, 50 
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2 - y Y—>V- 3-A)V) -b-Jy 'f-)VT 5 
y 7 U h\ 3 , 3 - fx ( 9 - :Xi^}Vij}V) <.V~}V- 
3-A)V) -S-Vy^)Vr^jy9^}Y. 3, 3-b- 
X- ( 2-yx::i;P>f yb— ;i^-3-^;P) -5-i^y 
^;wTsyy^Ub, B-p-i^v^/kTsyyx— 
-3- ( 1 -yf-;Pt 0-/1^-2 ->f/^) -6->>'y^ 
;p-T5y y:J"J b^. 

[0 08 9] i^yx^;ky :5'y^'fl:^!f^^ LT : 4, 

4 ' - fx - ^/i^r 5 y'<.y Xb b u yc.y s^vp-x 

— T-;K N-yNnyiri;i^-n-f ^5 y. N- 

2, 4, S-b'J^^crnyj:— /t-n-YrJit-^Sy^o 

[0090] =3f^fyT■y^-^ti-^^^i: lt : n-r s ye 
-T-'J b^^'rJ^A, n-^'5yBp- bnr-uy^ 

1 - y^)ir y - 2 - y i^y )V:^y y ^ i -v 
x^;i-rs y-2-y b^v-y/k^^y, 7->^x^;p 
TSy-3-y b=¥i/y;i^:*^y. 7-i^xf-;pr5y 
-3-:?'nny;^^9y\ 7 - i^x^/ir 5 y - 3 - 
^^-2-y•?-;^y;^^7y. 7 - i-'-x r 5 y - 
2, 2->^'y^;t'y;kJt7y, 7 -yx^;kTSy-3 

-T-lr^;^y^;t'TSyy;t':t7y, 7-a/x^;t'rS 

y-3' -y^;i^rs yy;t^:t7y. 3, 7-i>'x^;k 
r5yy;i-:t^y, i --jz^^^ivr ^y -3--J^y-J 
}VT^yy}V-:^yy^ 7-i^x^;^TSy-3-y^;p 
^ys/;i^rsy-y;^*7y, 7-yx^;^r5y-3 

-^'nnx^;py^;L'T5yy'I^:t^y, 7-i^x-?^;l^ 

r 5 y - 3 - >^x^;t^r 5 y y ;L-:t ^ y^. 

[009 1 ] -?-r>>'y^^^E,-^!f*!)i: UT : ^yyW/t-a^ 
a;?<^pyy;l^— . p -- bn^sy^-'/nrf^f rjy^l^y 

[0092] Xfa^-ft^f^ai: LT : 3 -y -^/W-Xf 
n-j/-^:7 bf^y, 3-x^;p~xb°n->''-^y bb° 
^y, 3, 3' ->''^'nn-xb°n->''-^y bb°^y, 

3 -^yi^Vt/Xb°n-i>'-t-y bb^y, 3 - y-?-;^— t- 
yb- ( 3 -y b=3r^-^yy) -xbn-b^y. 3 
- TO f/t— X b°n - >>xy v'b° ^ y^. t>h\-At:Lix 

[0093] itLii>c0^m{4?§^(:?t»LT7^T-fe/^ 

-fbiirLis^^jfi^. mm^h\^x\t'Xfmfz\t-^mmm^ 

^tz\mm\^X%\^h^ht^X%h, ^SEcoMiitT, 

m*. f-^yy ^y. -^yT-y?fi. r/w^/Hbb" 
7x— yi-. T;P^;Wl:y— yx/k, '^mV'^yy ^y. 
TJV^Mti- y^\yy. ~Jy -;kx yti: }£^mf^ 

[0094] :^W^<^)mEM'9iy— b tC^oV^T . rs-i y 
y—hLXl±. xf-ixy-y:?'y'xy-5y\- 
^T-^/yx. x^i^y-yyv^'xy-ry yn— by/L- 
7x>yyx, x^i^y-iE7Kvi/-f yK^M-^7X'y 

yx^0^7"-/yx : Ta-r-f y (<?iJi.iS\ -ir'^^y. 
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I. ^ 1 -S. . 10 

[00 95] t,tz^ ^%^R<DmSM'^>'-V{Zi5V^X ^ 

[0096] 3|5:^9JtOigj±^^S^— htiaV^T. ^ 20 
[0097] <Xi:i*^Bjc7)^ff^^|EtOM^}ttc-oV^T 

^c7)mmmm<Dmm:/)\ i o-6 5fiM%(7)t(?)SrM 
a„ mm. yir-com-^wi-^a. -mizmmi oo 
aagg L , ^^'-f y iJ-'-jii-' 5 M:gpj.:i±. ws l < 30 
{±, 10-7 os*giifs=>s, 
[0098] ^mrnxm^^^mmmmmt Lxit. fi 
yi-vy. ^v~. -^^ya-^vA v. mAt^-^y. imAY. 

[0099] -^^mmmmm}izm^hf\.hfM yy 
»b' • :/^/i^T:^ u 1^- v^mc^^m^m^wm/ 40 

b'— ;l^T;l^a-;P. iE7]<v^-^' ym^-A^i¥. A V 
x-^;K»«,\ xX7^;Ht:». 

mm. mmL u^m. mmm. mAiitm. m^m<^ 
MWiT^mmmmmmizm-^^ n^^mmitim'Kmmx 

50 



1 8 



[ 0 1 0 0 ] j&K Lxn^tifz:^mm(ommmi±. 

tihijCDXhh. ^mmni,z}5\'rhTmM<r)mMz\t. 
ij -X ymmmm.\^^'^\-(n>m^mw<r>mi t ^^xh k> . 
^i^iz. Tmm^m^^m-triziMm^^nd'^:^^-/ 

[0101] *%Bj(7)Hp»^^^ittcfe^^-c, mmi±^ 
^t^^m^mcom^mi±mmmmmmx\ 1 g/m^ 

[0 102] 

[njfi^j] ^mm^mtmnz^wzmmiztm 
aTiz^~t3Rr/%(7)^^rtii^mm.m»xh 

m^Mxh^. 
[0 103] mmmi 

mtimiMmiz^j::t,tx'mw^Lx. iAm~) t cb 

3- {N-;^i-)l'-N->'^X3^^iyJU) TSy-6- 
;><^;k-7 -T— Uy^;!^^^^ : 4 OgB 
2 5%4^°»J b-;kT;I^r?-/P;J<^?iK : 2 OgP 
2 0gP 

b'X7xy— : 5 OgB 

2-'<.y>^VP:t^>-^:7:?'lxy : 5 OgP 
2 5%;K U \z—JUTfUa—;l-7i<m-M : 5 OgP 
7K: 6 0g|5 

[0 104] iJ:V^-CP^L/^ CA?^] t CBjffi] ^ffl 

v\ }xmi-^coim4 o%(7)mmm^m ( i ) ^mmv 

CA?I] : 5 0gP 
iBm : 250SE 

x^r y y ffiffiia ( 4 0 %-5>i5tM ) : 2 5 gp 

2 5%.-Ky b'-;t^T;t^3-;P'7j<>§^ffi : 2 0 5g|J 
[0105] iis:c7)iE^*-4>=2rS4'^»^?S^lifiL 

1 oogp 

xi-uy ■ r^i^xv^J±_ 

tfcn°p) : 2 4SE 

y >Kxx^;Wt;» ( M S 

m. 1 o?^yi^mm) : eogp 

7K: 5 2gP 

[0106] [M^:^5£] O'y KM^|j^a&fflV\ if» 
4 0 sym^cr,±mB.lZ8 0 Om/'m i n<?DM^P^* 



:-^^x-yi^'X ( 5 0%7j<:5)- 



4 6 00. B*:ft(StJnx 
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m\mmmi:nm.LfzmrFm^^e o o mmisco^-x 

i^^^aSrfflV^. 4 0 0m/mi nCOM^paJSt'. M 

^m(l) tc**JD;iTvlJS^ 1 3%t Lfzm^m^:. 
M^Bi^^M g/m^t^^ J; ofc, 100, OOOmCO 

M^^mmmi,zmp(5. ^mtx. i o , o o om 
[0 10 7] mmm2 

b. mmmiTmi^titz^mpffim. ( i ) iZ7i<^:tatx 
[0108] mwmi mmm 1 1 mmcoimT^^ 

g/m2 0±MJfitC8 0 Om/m i nOMffiMJ£T\ M 
^m^MMM-ifiA g/m2 1^55:1. j:3tlOO, 000 

mco^^^mmmizm^. k^ilt, 10,00 
[0109] ]!mm 1 

impm.(r>mm-ijm'] mmm\x'^%f:>ixtz^mmm^m 

mmmix-n^fifzmm^m ( 1 ) tc7j<^jD;t?a 

[0110] [M^u^rft] ^MM 1 b nm<n-mx'^m 

mmmm^nm.^^fzi]-^ym^mm.^m\^. nm.AQ 

g/m2«±MMtC4 0 Om/m i wOy^mMt: . M 
^^J^SS^M^R43^)^4 g/m^ Ic^^tl. J; 3 10 0, 00 
OmO*S*3lS!9^t:iM^|J. l£iSLT, 10,0 
0 Omc7).'Si!iiE«i^-bc?)^JX0 1 Q^^Wz. 
[Oil 1] it^^J2 

[M^ij?gc^MiS:^fe] mtmwmhfitz^'^mMm. 

b^mmM^ ( 1 ) ^^(nt.t.^\^tz. ^(ri):.%<r>mm. 
( 1 ) <rimMmt. 2 6 2 cm-iT-*)'?/::^ 

[0112] mmmi mmm 1 i: wm(mmx'^^ 

mmwm¥im.Lfzf3-^ym^^m.^%\^, pf*4 0 

g/m2cO±«Stt8 0 Om/m i nOM^^J^ST^ M 

^P?SSrM^PS*>'4 g/m^ tc^Sri. J: d t:. 10 0, 00 
Omc7);K$^3SMS^t;M^U. KMLT. ^ftS 10,0 
0 OmtO^iiiaiiix-bco^BXO 1 02|s:Sr#/^, 
[0 1 1 3] Jt?S^J3 

[^?g<7)MJS*-s] mMm\x'm:>tvtz^mmmm 

b. •mmwx'i^i^.fLtzmMm^m ( i ) tc7j<^jpx.?t 

<nm^m>mtmk\t . 2 4 o c m - 1 -c-^^ « 
[0114] [M^ii:^rS] mmm 1 i: iai«co:^T'tti^ 



2 0 



:7 r ^;P$iJP««^#iaL^c^-x^M^li^S^fflv\ 
PFM4 0 g/m2<50±^l:8 0 Om/m i nc7)M^if3S 

ST-, M^P?ffi^M^M*M g /m^ (c^rl> j; d t:. 10 

0, ooomco^^^m^mzm^. mmtx. 

10,00 OmiOiS^IE^i^—b (7)^1510 1 0:*:&f# 

[0115] ttmm4 

m^mio^ym ] ^JtM i xn^iitz^mmm^m 
b. mmmiT^i^ftfzmmm^m ( i ) iz7i<^Mtm 

^mm^co myei^m.i,± . 2 4 o c m - 1 1-* o ;^: , 
[0116] [m^jjmi mmm 1 i; mmc^jj^x^m 

±«attc8 0 Om/m i n(7:>m^m&x\ m^m^mpffi 
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ABSTRACT : 



PURPOSE: To provide heat-sensitive printing 
sheets with high quality and sensitivity by 
optically measuring the curtain film thickness 
profile in width direction and using a curtain 
applying apparatus provided with a controlling 
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system to control slit open degree of a head 
corresponding to the application amount profile. 

CONSTITUTION: The light emitted form a light 
source part 3 is partly absorbed or scattered by a 
curtain film 2 formed by spreading a coating 
liquid with a coater head 1 and the rest is 
transmitted and reaches a light reception part 4 
having a plurality of image elements in the width 
direction of the curtain film 2 and whose focus is 
set at the curtain film 2. The light is converted 
into voltage corresponding to the quantity of the 
light, subjected to an A/D conversion by means of 
a computer 5, and while it is being stored in an 
internal memory, computation is carried out, a 
control signal is sent to an induction heating 
apparatus, and the temperature of profile 
adjusting blocks is changed. Due to the alteration 
of the temperature, the volume changes . 
Accordingly, by arranging a plurality of profile 
regulation blocks in the width direction, the flow 
rate profile in the width direction can be 
controlled by changing the open degree of the slit 
of the coater head. 
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CLAIMS 

[Claim(s)] 

[Claim l]In a manufacturing method of coated paper which applies coating liquid, perform curtain 
thickness profile measurement optically to the cross direction, and it converts into a flow rate value, A 
manufacturing method of coated paper using a curtain coater which attached a mechanism which controls a 

slit opening of a head corresponding to a coverage profile. 

[Claim 2] A manufacturing method of the coated paper according to claim 1 carrying out by heating a 
regulus which changes a thickness profile of curtain membrane into a pressure value or a current value, and 
touches a coater head in control of a sHt opening, making thermal expansion of this regulus cause, and 
changing a slit opening. 

[Claim 3] A manufacturing method of the coated paper according to claim 1 which curtain tliickness profile 
measurement is shown by the optical density gradation G of curtain membrane of the following expression 
1, and optical density gradation Gb of blank exposure, and is characterized by ranges of the absorbancy 
index a being 80-250. 
[Equation 1] 

x=- (1/a) and In (G/Gb) (expression 1) 

x: Curtain thickness a: absorbancy index (cm"^) G : optical density gradation of optical density gradation 
Gb: blank exposure of curtain membrane [Claim 4] A manufacturing method of the thermal recording sheet 
according to claim 1, 2, or 3 which appHes coating liquid which uses an artificial color agent and a color 
developer as the main ingredients. 

[Claim 5] A manufacturing method of the pressure-sensitive copy sheet according to claim 1, 2, or 3 which 
applies to one side of a base material coating liquid which uses a microcapsule as the main ingredients. 
[Claim 6] A manufacturing method of the paints coated paper according to claim 1, 2, or 3 which applies 
coating liquid which uses paints as the main ingredients. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial AppUcation]This invention relates to the manufacturing method which obtains a quality thermal 
recording sheet, a pressure-sensitive copy sheet, paints coated paper, a magnetic recording sheet, etc. with a 
curtain coater, concerning the manufacturing method of coated paper. 
[0002] 

[Description of the Prior Art] As an example of typical coated paper, for example in the case of a thermal 
recording sheet, Colorless or light-colored color-enhancing leuco dye and a color developer like an organic 
acid nature substance At usually, the time of heat. The example which carrying out a melting reaction and 
coloring is known for many years, and applied this coloring reaction to the recording form is indicated by 
JP,43-4160,B, JP,45-14039,B, etc., and is publicly known. Although these thermal recording sheets are 
applied to wide range fields, such as terminal printers, such as a recorder for measurement, and a computer, 
a facsimile, an automatic ticket vending machine, and a barcode label. The demand quality over a thermal 
recording sheet is also more advanced as diversification of these recorders and highly efficient-ization are 
advanced these days. 

[0003] A pressure- sensitive copy sheet the coated layer which comprises the microcapsule, binder, and 
protecting agent which include an artificial color agent to one field of a base material. What has only either 



of the coated layers which use as the main ingredients the coated layer or color developer which comprises 
what has a coated layer which uses a color developer as the main ingredients in the field of the other, a 
microcapsule, a binder, and a protecting agent in one field of a base material is known. The coated layer 
containing a microcapsule and the coated layer containing a color developer are mutually contacted to a 
confrontation, a microcapsule is destroyed by the pressure with writing pressure, a typewriter, and a printer, 
an artificial color agent emits these, they contact the layer containing a color developer, and color, and a 
picture is acquired. 

[0004] Since smooth nature and gloss are high as compared with unapplied paper of fine quality and the 
absorptivity of ink is uniform, paints coated paper is widely used as a print sheet. Especially visualization 
of recent years and printed matter progresses, and the ratio of color printing increases, and increase of press 
speed progresses, and the demand to a print sheet is also higher. 

[0005] Usually, as a method of applying a liquid object on a web, there are the braid applying metliod, the 
air knife applying method, a roll coating method, the curtain applying method, etc., and the applying 
method is suitably selected by the kind of coating liquid, the purpose of a product, and the use. 
[0006] spreading of a thermal recording sheet ~ the air knife applying method (for example, U.S. Pat. No. 
3,186,851.) The braid applying methods (for example, JP,49-35330,B, the British patent No. 1,339,082, 
etc.), such as 3,472,674 and the British patent No. 1,176,469, the wire bar applying method, and the curtain 
applying method (JP,54-74761,A) have been used. 

[0007] As a coating method of a pressure-sensitive copy sheet, the air knife applying method or the braid 
applying method, and also the curtain applying method (for example, JP,63-239,B) have been used 
conventionally. 

[0008] Although the coating methods of the print sheet which performs paints spreading are various, 
specifically, the braid applying method, the air knife applying method, and a roll coating method can be 
mentioned. As a feature with which these applying methods were common, it is easy operation in 
comparison, and is being able to apply the coating liquid which uses paints as the main ingredients. 
However, a quality print sheet was not able to be obtained in these coating methods. 
[0009] The air knife applying method is a method of applying a post-measuring type which fails to scratch 
excessive liquid with a wind pressure, after supplying coating liquid to a web superfluously. This applying 
method tends to generate a pattern peculiar to an air knife in a coating layer, and by this, the gloss of the 
surface of a coating layer and smoothness fall remarkably, and quality not only deteriorates, but they 
become a serious obstacle also at the time of printing. In this coating method, when high-speed-izing 
spreading speed, or to high-concentration-ize liquid concentration, it is necessary to make a wind pressure 
high but, and if a wind pressure is enlarged, disorder of the flow of airstream will occur and it will become 
what also has a remarkable noise by blow off. therefore, since a wind pressure cannot be enlarged at and 
others, it is not suitable for manufacture of the paints coated paper demanded for it to be comparatively 
alike and to apply hyperviscous liquid at high speed. 

[0010]Tlie braid applying method is a method of applying a post-measuring type which fails to scratch 
excessive liquid with a braid, after supplying coating liquid to a web superfluously. However, since the 
water or the binder component in coating liquid infiltrates into a web in this applying method from supply 
of surplus liquid before measuring more than needed and a high pressure is applied to coating liquid 
directly under [ at the time of measuring / braid ], Permeation to the water in coating liquid or the web of a 
binder component advances still more notably. For this reason, since a binder component decreases 
relatively, coated layer intensity becomes low and becomes difficult to reveal high gloss by a paints coating 
layer. Unlike the presentation of the liquid before supply, the liquid which failed to be scratched as a part 
for a surplus cannot obtain the product of the quality where the presentation of coating liquid was changed 
and stabilized with progress of time. If pigment dispersion liquid is applied by this applying method, 
generating of application defects, such as a streak and a scratch, is inescapable. 

[001 1]A roll coating method is a coating method which measures liquid by transfer of the coating liquid 
between rolls combining two or more rolls, and is fundamentally transferred to a web, although the thing of 
various forms exists witii the combination of a roll, etc. It is difficult for this coating method to be easy to 
generate a pattern peculiar to a roll, and for the gloss of a spreading side and smooth nature to fall in the 
case of exfoliation after transfer of a spreading roll side and a web, and to fulfill the demand quality over a 
print sheet in recent years. 

[0012]Each of air knife applying methods and braid applying methods collects and carries out the 
circulation reuse of the coating liquid which failed to scratch superfluous coating liquid with an air knife or 
a braid, and it measured to the desired coating liquid amount, and failed to be scratched, after applying 



coating liquid to a web superfluously. 

[00 13] However, when based on this applying method, it was difficult to obtain quality coated paper 
efficiently. Namely, when failing to scratch superfluous liquid with an air knife in the air knife applying 
method, When producing an air knife pattern peculiar to a spreading side in many cases and failing to 
scratch superfluous liquid with a braid similarly with a braid coating method, it was very difficult to 
produce a scratch and a streak in many cases and to obtain a quality product. 

[0014]However, when based on this applying method, it was difficult to obtain a quality pressure-sensitive 
copy sheet efficiently. Namely, in the case of the air knife applying method, a protecting agent with big 
particle diameter will fail to be scratched by sorting by an air knife more than needed. It was very difficult 
for sorting to arise also the gap of a braid and a web or a case, to fail to scratch a protecting agent with high 
probability of contacting a braid, more than needed, and to apply the protecting agent of desired quantity 
after all. [ the braid applying method ] And since sorting with an air knife or a braid becomes remaikable 
according to increase of spreading speed, it serves as a big barrier for accelerating-izing of spreading speed. 
[0015] Although the superfluous coating liquid which failed to be scratched with an air knife or a braid was 
usually collected on the other hand and the circulation reuse was carried out, in order for the solids 
concentration in coating liquid to become high gradually by sorting mentioned above, and for liquid 
composition to pass and to change by the time, it was difficult to obtain the product of the stable quality. 
[00 16] The curtain applying method is the applying method which solves the problem in these air knives or 
the braid applying method. However, since the curtain applying method is a method of applying a what is 
called pre-measuring type measuring is performed simultaneously before supply to the base material of 
coating liquid, i.e., spreading, is performed. The flow profile in the cross direction of coating liquid down 
which it flows as curtain membrane from a head will be directly reflected in the coverage profile in the 
cross direction of a product. 

[00 17] In the device in which the mechanism in which the flow profile in the cross direction of the curtain 
membrane performed conventionally is adjusted does not exist. Since there is no means to amend this when 
unevenness arises in the flow profile of the curtain membrane flowing down. Coloring density's differing in 
the cross direction and the form of rolling up of a product were distorted, the wrinkle occurred, when 
remarkable, carrying out out of paper at tiie process of finishing or printing etc. occurred, and the problem 
arose in respect of quality and productivity in many cases. 

[0018]The nonuniformity of the curtain membrane profile in the coater which does not exist the mechanism 
for which the flow profile in the cross direction of curtain membrane is adjusted. Since it will become 
remarkable if the length in the cross direction of a coater head, i.e., application width, becomes large, when 
double width-ization of application width important as an improvement means of productivity is 
performed, it becomes difficult to perform uniform spreading crosswise. This tendency becomes 
remarkable when there are many flows per head unit width of coating Hquid. That is, in the fast application 
operation which needs a big flow, it is difficult to perform spreading operation in double width at high 
speed in the coater in which the mechanism in which a flow profile is adjusted does not exist. 
[00 19] In the cross direction, adjusting a flowing-down flow profile is a method usually performed by the 
extruder head used for a lamination, or the die head by changing the opening at the tip of an outflow slit. 
It is possible to apply these to a curtain head. 

[0020] However, after measuring the coverage profile after an adjustment method applying, in order for a 
help to adjust, in time, a loss is large, therefore becomes the cause of also reducing productivity 
dramatically. Since, as for this, the distance adjusted crosswise becomes long in the case of the double- 
width-ized coater which made application width large, a time loss will become larger. 
[0021] 

[Problem(s) to be Solved by the Invention] This invention by using the curtain coater which attached the 
mechanism which controls a coverage profile in the curtain cross direction. It makes to solve the problem 
by the above-mentioned conventional various coating methods into a technical problem, and it is quality 
and aims at providing the manufacturing method of tiie coated paper which moreover has uniform coverage 

crosswise. 
[0022] 

[Means for Solving the Problem] In a manufacturing method of coated paper which applies coating liquid, 
this invention performs curtain thickness profile measurement optically to the cross direction, and converts 
it into a flow rate value, A curtain coater which attached a mechanism which controls a slit opening of a 
head corresponding to a coverage profile is used, A regulus which changes a thickness profile of curtain 



membrane into a pressure value or a current value, and touches a coater head in control of a slit opening of 
a spreading head is heated, Carry out by making thermal expansion of this regulus cause, and curtain 
thickness profile measurement is further shown by optical density gradation of curtain membrane, and 
optical density gradation of blank exposure, and when ranges of the absorbancy index a are 80-250, It finds 
out that coated paper with a uniform coating layer which moreover does not have an application defect at a 
thin layer is obtained. 

[0023]This invention measures a thickness profile of curtain membrane corresponding to [ visible as a light 
source or ] a coverage profile by a device which separated curtain membrane to a light sensing portion, and 
installed a light source part in an opposite hand using a source of ultraviolet radiation using a photo 
detector as a detector in a curtain coater. Based on a thickness profile of a curtain, data processing is 
performed in a computer and a slit opening of a coater head is controlled. Although adjustment of a slit 
opening has various methods, the best technique is a method of heating a regulus which changes a 
thickness profile of curtain membrane into a pressure value or a current value, and touches a coater head, 
and performing opening adjustment using thermal expansion of this regulus. Although a method of heating 
has induction heating by generating an electric field with heat transfer heating and a coil with a heater, in 
respect of a response, induction heating is excellent. 

[0024] A detailed description is shown below. Measurement of optical thickness of a curtain becomes 
possible when a film of a curtain has concentration optically. As shown in the expression 1 , it turns out that 
thickness can be measured from concentration gradation at the time of blank exposure and curtain 
membrane exposure. 
[0025] 
[Equation 2] 

x=- (1/a) and In (G/Gb) (expression 1) 

X: Curtain thickness a : absorbancy index (cm"^) (constant) 

G: Optical density gradation of curtain membrane (it corresponds to a transmitted light amount) 

Gb: Optical density gradation in blank exposure (it corresponds to the amount of illuminant light) 
[0026]If this is followed, it is clear by measuring a transmitted light amount of curtain membrane in the 
same position as blank measurements of only a light source that it becomes possible to perform thickness 
measurement. Below, in order to clarify this principle more, it proves that thickness is computable from a 
membranous transmitted light amount. 

[0027] A following formula will be realized if it assumes that a law of exponent is materialized between 
thickness [ of a curtain ] x (cm), and transmitted-light-intensity I (Ix). 

[0028] 

[Equation 3]I=Ioandexp(-a-x) Iq: Incident light intensity (Ix) [0029] 

[Equation 4]P=I-tP: Transmitted light amount (Ix-sec) t: Exposure time (sec) [0030] Several 3 and several 
4,[0031] 

[Equation 5]P=Poandexp(-a-x) Pq: Incident light quantity (Ix-sec) [0032] 

[Equation 6] V=S-P'^+VOV: ~ output voltage (V)P of a photo detector ~ the time of :transmitted light 
amount (Ix-sec) S: sensitivity r=l (adjusting to this value generally is possible) Vo:dark ~ output voltage 

[0033]Several 5 and several 6, [0034] 

[Equation 7] V-Vo=S-Po and exp (-a-x) [0035] If output voltage in blank exposure (x= 0) is made into Vb, 
[0036] 

[Equation 8] Vb-Vo=S-Po [0037] Several 7 and several 8, [0038] 
[Equation 9] 

x=- (1/a) and In [(V-Vq) /(Vb-Vq)] 

[0039]It is since a straight-line relation between the optical density gradation G of the curtain membrane 
which output voltage V(V) of a photo detector and a photo detector caught is, [0040] 
[Equation 10]G=k(V-Vo) k: Normalization constant [0041]If optical density gradation in blank exposure is 
made into Gb, [0042] 

[Equation 1 l]GB=k (Vb-Vq) [0043] Several 1 (expression 1) can be drawn from nine above, several 10, and 
several 11. 

[0044] Here, the absorbancy index a is a constant peculiar to coating liquid. Since the light volume which 
penetrates curtain membrane will decrease if the absorbancy index a becomes large, become easy to be 
influenced by disturbance light other than the source of a measuring beam, and specifically. Since the 
protection from light of the spreading head circumference of a curtain is needed and the measuring time of 
a thickness profile becomes long further when the absorbancy index a exceeds 250, it becomes impossible 



to perform profile control good. 

[0045] Since [ which coating liquid approaches transparently optically ] the difference of blank light volume 
and the transmitted light amount of a curtain will become small if it is got blocked and the absorbancy 
index a becomes small, the influence of disorder of the flow of curtain membrane or fluctuation becomes 
large, and it becomes impossible to perform exact measurement. As for tlie absorbancy index a, 
specifically, measuring or more by 80 is desirable. Therefore, as for the range of the absorbancy index a of 
the coating liquid in the case of performing curtain profile control, it is desirable that it is 80-250. 
[0046]What does not have light volume change as a light source for measurement at temporality is 
desirable, and, specifically, there are a fluorescent lamp, an incandescent lamp, a halogen lamp, a 
semiconductor light emitting element, a laser light emitting element, etc. As for a photo detector, what has 
a small sensitivity variation is desirable at temporality, and, specifically, there are a CCD camera, a line 
CCD camera, a photo-diode, a photodiode array, a CdS element, and a photo-multiplier. 
[0047] By scanning crosswise mechanically shows a typical example of a device which measures a 
thickness profile of a curtain to drawing 1 in combination of these light sources and a photo detector. One 
copy of lights irradiated by the light source part 3 are absorbed or scattered on the curtain membrane 2 
which coating liquid is made to flow out and is formed from the coater head 1, and the remainder 
penetrates and reaches the light sensing portion 4 located on an optic axis of light irradiated from the light 
source part 3. 

[0048] As for light irradiated from a light source, at this time, it is desirable to have a bordering clear 
limited irradiation surface product on curtain membrane by parallel beam or the optical condensing method. 
1 mm - 10 mm in diameter are usually suitable for a size of this irradiation surface product preferably 1 
micrometer - 100 mm in diameter. Specifically, a laser light source is mentioned as a typical example. If 
light is converged optically, use of an incandescent lamp, a semiconductor light emitting element, a 
halogen lamp, etc. is also possible enough. Since influence of an external Ught is eliminated, a focus may 
be made to connect on a photo detector using an optical lens. However, light volume to penetrate does not 
need to make a focus connect on a photo detector using an optical lens to an external light, when large 
enough. 

[0049]Light detected by a light sensing portion is usually changed into a pressure value corresponding to 

light volume. The computer 5 performs an A/D conversion, this is stored in an internal memory, data 
processing is performed, a control signal is outputted to an induction heating apparatus, and an outflow 
discharge profile from a coater head is controlled. In order to measure a thickness profile in the cross 
direction of a curtain, it is necessary to move a light source and a light sensing portion crosswise but, 
without changing an optic axis into curtain membrane and parallel, and. As for this, it is desirable to use a 
stepping motor for a drive of a light source and a light sensing portion on the moving stage 6, and to control 
by the computer 5. Here, in performing blank measurement, an outflow of coating liquid from a head is 
suspended and it measures in the state where curtain membrane does not form. 

[0050] a typical example of a device which fixes and looks like [ drawing 2 ] a light source and a light 
sensing portion in combination of a light source and a photo detector, and measures a thickness profile of a 
curtain is shown. One copy of lights irradiated by the Ught source part 3 are absorbed or scattered on the 
curtain membrane 2 which coating liquid is made to flow out and is formed from the coater head 1 , the 
remainder penetrates, and a transmitted light reaches the light sensing portion 4 which has two or more 
pixels crosswise [ of curtain membrane which set up a focus on curtain membrane ]. 512-2048 pixels per m 
are suitable for the number of required pixels. 

[005 1] At this time, crosswise, as for a Ught source, it is desirable to have the most uniform possible light 
volume, and, specifically, its fluorescent lamp cylindrical as a light source is the most desirable. 
[0052]In measuring a thickness profile of a curtain in the fixed point using a photo detector with two or 
more pixels, in the central part of measurement, light passes curtain membrane vertically and reach a light 
sensing portion, but. In an end of measurement, light passes curtain membrane aslant, and since a light 
sensing portion is reached, even if thickness of curtain membrane is uniform in the measurement direction, 
a way of an end will become seemingly thick. Since this will become remarkable to distance of a light 
sensing portion and curtain membrane if measurement width is enlarged, it needs to amend data after 
extraction of data, and inside a computer. 

[005 3] Usually, it is changed into a pressure value corresponding to light volume, and the computer 5 
performs an A/D conversion, it stores in an internal memory, data processing is performed, a control signal 
is outputted to an induction heating apparatus, and the profile adjusting block 19 changes temperature. 
Since it causes a volume change by a temperature change, the profile adjusting block 19 can control a flow 



profile of the head width direction by changing induction heating temperature, if two or more profile 
adjusting blocks 19 are arranged crosswise. 

[00541 Drawing 3 shows a sectional view of a coater head which attached an adjustment mechanism of a 
profile. Adjustment of a profile adjusts a flow by carrying out elastic deformation of the profile plate 16 by 
a volume change of the profile adjusting block 19, and adjusting a gap of a liquid flow channel. Theiinal 
expansion by an electric field occurring and induction heating being carried out is used for a volume 
change of the profile adjusting block 19 by energizing in the coils 18a and 18b. The thermal insulation 17 is 
installed in order for heat of the heated profile adjusting block 19 to prevent heating a coater head directly. 
[0055] In performing blank measurement, an outflow of coating liquid from a head is suspended and it 
measures in the state where curtain membrane does not form. Blank measurements are indispensable also 
in order to amend illumination unevenness of the cross direction of a light source, or limb darkening in an 
optical lens. 

[0056] If a measurement method of drawitig 1 and drawing 2 is compared, a measurement principle is 
completely the same, but there is a difference in the device structure or operation. In drawing 1 , in order 
that a light source and a light sensing portion may scan mechanically, as compared with dn\\ving_ 2, a 
device becomes a little large-sized, control becomes complicated, and time which measurement takes 
becomes a little long. However, when dispersion of light takes place by curtain membrane, since an optic 
axis exists on an altitude of a curtain film surface, it is not influenced by dispersion but a selection range of 
distance of a light source or a light sensing portion from curtain membrane is always wider than drawi|ig_2. 
As mentioned above, by two methods, although there is some difference in device structure and operation, 
since a principle is completely the same, it should just choose in consideration of a setting position of a 
device, etc. 

[0057] If curtain membrane has thickness unevenness in the cross direction, destruction of curtain 
membrane will take place easily in a thin portion of thickness. Happening probability will become high and 
membranous thickness unevenness will become more difficult [ it / to form uniform curtain membrane ], if 
flowing-down width of curtain membrane becomes large. On the other hand, if a flow in the cross direction 
of curtain membrane becomes uniform, the curtain membrane can acquire the state where it was stabilized 
in a wide flow rate range, and can perform double width and spreading operation at a high speed in the state 
where it was stabilized. 

[0058] Also when a curtain coater which attached this profile control mechanism is applied to spreading 
operation of coating liquid, it is possible to perform spreading operation in the state where it was stabilized. 
[0059]However, in order to perform spreading operation in the state where it was stabilized, a maximum 
exists in concentration of coating liquid. If solids concentration is increased, distance between particles, 
such as paints, an artificial color agent, and a color developer microcapsule, will become small. The 
mobility of liquid shifts to plastic from a viscous action, and coating liquid becomes difficult to form [ "it is 
weak" and ] thin liquid membrane like curtain membrane by this. That in case solids concentration of a 
density range of desirable coating liquid is 40% or less and a pressure- sensitive copy sheet in the case of a 
thermal recording sheet is 65% or less in solids concentration, when solids concentration is 45% or less and 
paints coated paper. 

[0060] Hereafter, based on an accompanying drawing, an embodiment of this invention is explained in 
detail. Drawmg 4 is a schematic diagram of a coater for coated paper spreading in which an embodiment of 
this invention is shown. From the coating liquid storage tank 9, coating liquid prepared beforehand is sent 
to the coater head 1 with the feed pump 15. Under the present circumstances, since the amount of liquid 
sending of coating liquid is in coverage and proportionality of a final product, it is necessary to perform the 
amount control of liquid sending of coating liquid to the coater head 1 with sufficient accuracy. So, as the 
feed pump 15, the amount of variable flow type amount pump of unrippled steady flow is suitable. 
[0061]Although characterized by carrying out the smear of the coating layer which contacts a web like the 
above with a curtain coating method in this invention, Coating liquid is sent to a coater head which attached 
a profile control mechanism, vertical curtain membrane which has a uniform profile crosswise is formed, 
and it is based on a curtain coating method applied on stencil paper. By the way, about manufacture of 
general spreading paper by a curtain coater, as already indicated by the British patent No. 1,279,817, it is 
very generally carried out from before, and is indicated by JP,63-239,B in manufacture of an artificial color 
agent sheet for carbonless copying paper. It is indicated by JP,54-74761,A in manufacture of a thermal 
recording sheet. However, by applying to spreading of coating liquid which uses as thermal coating liquid a 
curtain coater which attached a profile control mechanism, and uses a microcapsule as the main ingredients, 
paints coating liquid, etc.. What indicated how stable spreading operation which is applied although 



spreading operation attains to a long time, and unevenness etc. do not generate can be performed, and 
coverage obtains uniform and quality coated paper crosswise is not yet found. 
[0062] Coating liquid supplied to the coater head 1 flows out from the head lower part, and forms the 
vertical curtain membrane 2. At this time, a curtain thickness profile based on drawing 1 or a device 
principle of drawing 2 is measured, a control signal is sent to an induction heating apparatus based on a 
device principle of drawing 3 via the personal computer 5, and a thickness profile of a curtain is controlled 
in the uniform state. 

[0063] The vertical curtain membrane 2 which became uniform [ a profile ] crosswise contacts the web 10 
which is carrying out the continuous run, and is applied to the web 10. The edge guides 11a and 1 lb do not 
exceed width of the coater head 1 here, and also it is provided exceeding width of the web 10, and vertical 
curtain membrane is formed exceeding width of the web 10. The vertical curtain membrane 2 is formed 
exceeding width of the web 10 in order to prevent impasto of a coat in both ends of the vertical curtain 
membrane 2. Coating liquid which flows down exceeding width of the web 10 is collected by the liquid 
receiver 13, and after being returned to the coating liquid storage tank 9, it is applied again. Coating liquid 
is collected by the liquid receiver 13, also when the web 10 cuts and spreading is interrupted. 
[0064]Airstream accompanied to the web 10 is covered to a contact portion (it is henceforth called an 
"application part".) of the web 10 and the vertical curtain membrane 2 which are carrying out the 
continuous run, and in order to make it reach the web 10, without confusing the vertical curtain membrane 
2 by a time style of air of the curtain circumference, etc., the windshield board 14 is formed. By changing 
the course with the roll 12 just before an application part, a transportation direction of the web 10 is 
constituted so that influence of an application part on air accompanied to the web 10 may be minimized. 
[0065] In order to apply the vertical curtain membrane 2 made to form in the state where it was stabilized, 
height from the web 10 to a discharge section of the coater head 1 lower part is needed to some extent, but. 
It is also possible to control the height in this embodiment, and height suitable for stability of the vertical 
curtain membrane 2 is 120-180 mm still more preferably 100-250 mm preferably 60-300 mm. 
[0066] Since coating liquid does not receive an operation of shearing stress higher than the exterior etc. in a 
spreading process, and it is a pre-measuring method, selective absorption of the water is carried out to a 
web and coating liquid does not high-concentration-ize in this embodiment. Since a presentation of coating 
liquid does not change temporally even if it carries out the circulation reuse of the coating liquid, it is 
possible to manufacture stable coated paper and this effect can be expected also in an increase in spreading 
speed. 

[0067] Since a coating liquid amount is applied on a web after it is measured beforehand, the quantity 
serves as necessary minimum, coating liquid is not superfluously supplied like a braid or an air knife 
coating method, and 1/2 or less is the amount of supply. In a curtain coating method which forms vertical 
curtain membrane and is applied on a web, although coverage is determined by a travel speed of the web 
10, and the amount of supply per unit time of coating liquid. Theoretically, the amount of the minimum 
feed liquid is the quantity which can form vertical curtain membrane stably, and it is a very small quantity. 
[0068] It cannot be overemphasized that various modification is possible without limiting this invention to 
the above embodiment. Although width of formed curtain membrane was made larger than width of the 
web 5 in an embodiment mentioned above. It is for this preventing an increase in coverage in coating layer 
botli ends. When such an increase in coverage is smallness or it is seldom considered as a problem. Or 
when it can cancel by adopting a method indicated by JP,49-14130,B etc. and other increase prevention 
methods in coverage, vertical curtain membrane is coincided with width of the web 5, or it does not 
interfere as smallness somewhat from this. 

[0069] Coated paper of this invention means what applied coating compositions, such as a thermal 
recording sheet, a pressure-sensitive copy sheet, paints coated paper, and a magnetic recording sheet, on the 
surface of a web. It is possible to use paper of fine quality, a report grade paper, a groundwood paper, a 
syntlietic paper, etc. which paper was mainly used and used raw material for which it is usually used [ color 
/ wood pulp, a synthetic pulp, a loading material a sizing compound, a paper reinforcing agent, ] by paper 
making if needed as a web used for this invention. What combined converted papers, such as a synthetic 
paper, a plastic film, a non woven fabric, textiles, and a lamination sheet, or these things may be used. 
Machine coat paper, art paper, a cast-coated paper, resin coated paper, etc. are included. 
[0070] It is not limited to spreading of an application layer, but this invention can be applied to spreading of 
an overcoat layer and an under-coating layer. Even if also carrying out after drying a coating layer which 
tums into a lower layer in these spreading, and carrying out without drying also take which method, they do 
not interfere. 



[0071]Next, coating liquid applied is described. For example, as a thermal recording raw material used for 
a thermal recording sheet of this invention. What is necessary is just the combination of reagin which both 
contact and causes a coloring reaction with heat, and a co-reactant. For example, combination of electron 
donative colorless dye and an electronic receptiveness compound, combination of higher-fatty-acid metal 
salt, such as ferric stearate, and phenols like gallic acid, etc. are mentioned. If used for thermal recording 
bodies, such as a thermal recording body which combined a diazonium compound, a coupler, and an alkali, 
restriction in particular is not carried out but it is usable in all. 

[0072] However, since an effect by this invention demonstrates a prominent effect in combination of 
electron donative colorless dye and an electronic receptiveness compound especially, it is preferably 
applicable to division and this combination. 

[0073] if an example concrete as electron donative colorless dye is given ~ doria ~ as a reel methane series 
compound — :3,3-bis(p-dimethylaminophenyl)-6-dimethylamino phthalide (Crystal Violet lactone). 3,3- 
bis(p-dimethylaminophenyl)phthalide, 3-(p-dimethylaminophenyl)-3-(l,2-dimethyl indole- 3-yl) phthalide, 
3-(p-dimethylaminophenyl)-3-(2-methylindole 3-yl) phthalide, 3-(p-dimethylaminophenyl)-3-(2- 
phenylindole 3-yl) phthalide, 3,3-bis(l,2-dimethyl indole- 3-yl)-5-dimethylamino phthalide, 3,3-bis(l,2- 
dimethyl indole- 3-yl)-6-dimethylamino phthalide, 3,3-bis(9-ethylcarbazole 3-yl)-5-dimethylamino 
phthalide, 3,3-bis(2-phenylindole 3 -yl)-5-dimethylamino phthalide, 3-p-dimethylaminophenyl 3-(l- 
methylpyrrol 2-yl)-6-dimethylamino phthalide, etc. 

[0074] As a diphenylmethane system compound, they are :4,4'-bis-dimethylaminophenyl benzhydrylbenzyl 
ether, N-2,4,5-trichlorophenyl leuco auramine, etc. 

[0075]As a xanthene series compound, irhodamine B anilinolactam, Rhodamine B-p-chloroanilinolactam, 
3-diethylamino 7-dibenzylamino fluoran, 3-diethylamino 7-octylaminofluoran, 3-dietliylamino 7- 
phenylfluoran, 3-diethylamino 7-chlorofluoran, 3-diethylamino 6-chloro-7-methylfluoran, 3-diethylamino 
7-(3,4-dichloroanilino) fluoran, 3-diethylamino 7-(2-chloroanilino) fluoran, 3-diethylamino 6-methyl-7- 
anilinofluoran, 3-(N-ethyl-N-tolyl) amino-6-methyl-7-anilinofluoran, 3-piperidino 6-methyl-7- 
anilinofluoran, 3-(N-ethyl-N-tolyl) amino-6-methyl-7-phenethyl fluoran, 3-diethylamino 7- (4-nitro 
anilinofluoran and 3-dibutylamino 6-methyl-7-anilinofluoran.) 3-(N-methyl-N-propyl) amino-6-methyl-7- 
anilinofluoran, 3-(N-ethyl-N-isoamyl) amino-6-methyl-7-anilinofluoran, 3-(N-methyl-N-cyclohexyl) 
amino-6-methyl-7-anilinofluoran, 3-(N-ethyl-N-tetrahydro furil) amino-6-methyl-7-anilinofluoran, etc. 
[0076] As a thiazine series compound, they are :benzoyl leuco methylene blue, p-nitrobenzoyl leuco 
methylene blue, etc. 

[0077] As a spiro system compound, :3-methylspirodinaphthopyran, 3-ethylspirodinaphthopyran, 3,3'- 
dichlorospirodinaphthopyran, 3-benzylspirodinaphthopyran, a 3-methylnaphtho(3-methoxybenzo) 
spiropyran, 3-propylspirobenzopyran, etc. can be mentioned, and two or more sorts can use these, being 
able to be independent or mixing. 

[0078]Generally as an electronic receptiveness compound, a phenol derivative, an aromatic-carboxylic-acid 
derivative or its metallic compounds, a N,N'-diarylthiourea derivative, etc. are mentioned. In this, 
especially a desirable thing is a phenol derivative. 

[0079]If a concrete example is given, :p-phenylphenoI, p-hydroxyacetophenone, A 4-hydroxy-4'-methyIdi 

phenylsulfone, 4-hydroxy-4'-isopropoxy diphenyl sulfone, 4-hydroxy-4' -benzene sulfonyloxy 
diphenylsulfone, 1 , 1 -bis(p-hydroxyphenyl)propane, 1 , 1 -bis(p-hydroxyphenyl)pentane, 1 , 1 -bis(p- 
hydroxyphenyl)hexane, 1 , 1 -bis(p-hydroxyphenyl)cyclohexane, 2,2-bis(p-hydroxyphenyl)propane, 2,2- 
bis(p-hydroxyphenyl)butane, 2,2-bis(p-hydroxyphenyl)hexane, 1 , 1 -bis(p-hydroxyphenyl)-2-ethylhexane, 
2,2-bis(3-chloro-4-hydroxyphenyl)propane, l,l-bis(p-hydroxyphenyl)-l-phenylethane, 1, 3-JI [2-(p- 
hydroxyphenyl)-2-propyl] Benzene, 1, 3-JI [2-(3,4-dihydroxyphenyl)-2-propyl] Benzene, 1, 4-JI [2-(p- 
hydroxyphenyl)-2-propyl] Benzene, 4,4'-dihydroxydiphenyl ether, 4,4'-dihydroxy diphenylsulfone, 3,3'- 
dichloro-4,4'-dihydroxy diphenylsulfone, 3,3'-diallyl- 4,4'-dihydroxy diphenylsulfone, A 3,3'-dichloro-4,4'- 
diliydroxydiphenyl sulfide, 2,2-bis(4-hydroxyphenyl)methyl acetate, 2,2-bis(4-hydroxyphenyl)butyl 
acetate, 4,4'-Thiobis (2-t-buty 1-5 -methyl phenol), bis(3-allyl-4-hydroxyphenyl)sulfone, 4-hydroxy-4'- 
isopropyloxy diphenylsulfone, 3,4-dihydroxy-4'-methyldi phenyl sulfone, benzyl para-hydroxybenzoate, 
Chlorobenzyl para-hydroxybenzoate, propyl p-hydroxybenzoate, butyl para-hydroxybenzoate, 4- 
hydroxy dimethyl phthalate, gallic acid benzyl, gallic acid stearyl, salicylanilide, 5-chloro salicylanilide, etc. 
are mentioned. 

[0080] To a thermographic recording paper, as paints, diatomite, talc, kaolin, calcination kaolin. Calcium 
carbonate, magnesium carbonate, titanium oxide, a zinc oxide, oxidized silicon, aluminium hydroxide, 
urea-formalin resin, etc. in order to raise sensitivity further. As an additive agent, N-hydroxymethyl 



octadecanamide, octadecanamide, Naphthol derivatives, such as waxes, such as pulmitic acid amide, and 2- 
benzyloxy naphthalene, Biphenyl derivatives, such as p-benzylbiphenyl and 4-allyloxy biphenyl, 1, 2-bis(3- 
methylphenoxy)ethane, 2, and 2'-bis(4-methoxy phenoxy)diethylether. Carbonic acid or oxalic-acid-diester 
derivatives, such as polyether compounds, such as bis(4-methoxypheny)ether, diphenyl carbonate, dibenzyl 
oxalate, and ********** (p-FURORU benzyl) ester, etc. can be added. 

[0081]For the purpose, such as prevention from head wear, and prevention from sticking, in addition, zinc 
stearate. Higher-fatty-acid metal salt, such as calcium stearate, paraffin, oxidation paraffin. Waxes, such as 
polyethylene, oxidation polyethylene, octadecanamide, and a caster wax. Ultraviolet ray absorbents, such 
as dispersing agents, such as sodium dioctyl sulfosuccinate, a benzophenone series, and a benzotriazol 
system, and also a surface-active agent, fluorescent dye, etc. are added if needed. 

[0082] As adhesives used for a heat-sensitive recording layer by this invention, various adhesives usually 
used can be used arbitrarily. For example, starch, hydroxyethyl cellulose, methyl cellulose, Carboxymethyl 
cellulose, gelatin, casein, polyvinyl alcohol, Denaturation polyvinyl alcohol, sodium polyacrylate, acrylic 
acid amide / acrylic ester copolymer. Acrylic acid amide / acrylic ester / methacrylic acid copolymer of 3 
yuan. Alkali salt of styrene/maleic anhydride copolymer, alkali salt of ethylene/maleic anhydride 
copolymer. Latex, such as a water soluble adhesive of polyvinyl acetate, polyurethane, poly aery lie 
ester, styrene/butadiene copolymer, acrylonitrile/butadiene copolymer, methyl acrylate/butadiene 
copolymer, ethylene/vinyl acetate copolymer, etc. are mentioned. 

[008 3] Paints, a surface-active agent, thermoplastics, etc. which are used for usual coated paper so that it is 
possible to add further various additive agents to an interlayer may be added. 

[0084]Next, if a pressure-sensitive copy sheet of this invention is explained, it is possible to apply to 
spreading of self-coloring type coating liquid which a microcapsule is not only applicable to spreading of 
coating liquid used as the main ingredients, but distributed a microcapsule which includes an artificial color 
agent, and a color developer, or coating liquid which used a color developer as the main ingredients. 
[0085]In a pressure-sensitive copy sheet of this invention, coating liquid which uses a microcapsule as the 
main ingredients is the liquid which made water distribute a microcapsule with a binder and a protecting 
agent generally, and that whose concentration of a microcapsule, a binder, and a protecting agent is 10 to 
60 % of the weight is said. A blending ratio of a microcapsule, a binder, and a protecting agent, Generally 
to microcapsule 100 weight section, a protecting agent, 15 to 100 weight section, it is 20 to 70 weight 
section, and ten or more weight sections of binders [ 5-70 copies of ] are 20 to 70 weight preferably to total 
amount 100 weight section of a microcapsule and a protecting agent still more preferably. 
[0086]In this invention, a microcapsule is a minute capsule which used as a built-in object an oily 
substance which dissolved a basic colorless artificial color agent in a nonvolatile solvent, and covered this 
with a wallplate which becomes the both sides of water and oily liquid from an insoluble polymeric 
material. As a wallplate, what is depended on combination of a poly cation like gelatin gum arable and a 
polyanion, a thing to depend on combination of a constituent of a condensed system like polyisocyanate 
poly amine, etc. are used. 

[0087]** ~ as a manufacturing method of a microcapsule [ like ], A phase separation method from solution 
(U.S. Pat. No. 2800457, 2800458 specification, etc.), interfacial polymerization (JP,38-19574,B, 42-446, 
and 42-771.) 42-2882, 42-2883, 42-8693, 42-9654, A 42-1 1344 gazette, the British patent No. 950443, a 
1046409 specification, etc.. Methods (JP,36-9168,B, a 49-45133 gazette, etc.) by polymerization or fusion 
distribution cooHng methods of a wallplate in inside of an oil droplet (the British patent No. 952807, a 
965074 specification, etc.), etc. are used. 

[0088]In a pressure-sensitive copy sheet of this invention, with an artificial color agent. Although an 
electron is supplied, or it is a thing of character which receives protons, such as acid, and colors to them 
and is not limited in particular, if a concrete compound of these artificial color agents is shown, doria — as a 
reel methane series compound ~ :3,3-bis(p-dimethylaminophenyl)-6-dimethylamino phthalide, i.e., crystal 
by let lactone,. 3,3-bis(p-dimethylaminophenyl)phthalide, 3-(p-dimethylaminophenyl)-3-(l,2-dimethyl 
indole- 3-yl) phthalide, 3-(p-dimethylaminophenyl)-3-(2-methylindole 3-yl) phthalide, 3-(p- 
dimethylaminophenyl)-3-(2-phenylindole 3-yl) phthalide, 3,3-bis(l,2-dimethyl indole- 3-yl)-5 
dimethylamino phthalide, 3,3-bis(l,2-dimethyl indole- 3-yl)-6 dimethylamino phthalide, 3,3-bis(9- 
etliylcarbazole 3-yl) -5 -dimethylamino phthalide, 3,3-bis-(2-phenylindole 3-yl) -5 -dimethylamino phthalide, 
3-p-dimethylaminophenyl 3-(l-methylpyrrol 2-yl)-6-dimethyl- aminophthalide etc. 
[0089]They are :4,4'-bis-dimethylamino BENZUHIDORIN benzyl ether, N-halophenyl Loi-Kaw Ramin, 
N-2,4,5-trichlorophenyl leuco auramine, etc. as a diphenylmethane system compound. 
[0090]As a xanthene series compound, :rhodamine B-anilide lactam, rhodamine B p nitro anilinolactam. 



Rhodamine B-p-chloroanilinolactam, 7-dimethylamino 2-methoxy fluoran, 7-diethylamino 2-methoxy 
fluoran, 7-diethylamino 3-methoxy fluoran, 7-diethylamino 3-chlorofluoran, 7-diethylamino 3-chloro-2- 
methylfluoran, 7-diethylamino 2,2-dimethylfluoran, 7-diethylamino 3 -acetyl methylamino fluoran, 7- 
diethylamino 3 '-methylamino fluoran, 3, 7-diethylamino fluoran, 7-diethylamino 3-dibenzylamino fluoran, 
7-diethylamino 3-methylbenzyl amino-fluoran, 7-diethylamino 3-chloroethyl methylamino fluoran, 7- 
diethylamino 3-diethylamino fluoran, etc. 

[0091]They are :benzoyl leuco methylene blue, p-nitrobenzyl leuco methylene blue, etc. as a thiazine series 
compound. 

[0092] As a spiro system compound, a :3-methyl-spiro JINAFUTO pyran, a 3-ethyl-spiro JINAFUTO 
pyran, A 3,3'-dichloro-spiro JINAFUTO pyran, a 3-benzylspiro JINAFUTO pyran, a 3-methyl-naphtho (3- 
methoxy-benzo)-spiropyran, a 3 -propyl- spiro dibenzo pyran, etc. can mention these mixtures. 
[0093]These artificial color agents dissolve in a solvent, and you are made to encapsulate them, as a solvent 
— nature or synthetic oil ~ it can be independent, or it can use together and can use. As an example of a 
solvent, cottonseed cake oil, kerosene, paraffin, naphthene oil, alkylation biphenyl, alkylation Tafel, a 
chlorinated paraffin, alkylation naphthalene, diphenylethane, etc. can be mentioned. It mentioned above 
about a method of encapsulation. 

[0094] In a pressure- sensitive copy sheet of this invention, as a binder. For example, styrene butadiene 
rubber latex, styrene butadiene acrylonitrile latex. Latex, such as styrene maleic anhydride copolymer latex 
: A protein. (For example, gelatin, casein, etc.), and cellulosics. (For example, carboxymethyl cellulose, 
hydroxyethyl cellulose, etc.), a saccharose derivative (for example, agar, sodium alginate, and starch.) 
Water-soluble naturally-ocurring-polymers compounds like, such as carboxymethyl starch : Polyvinyl 
alcohol, A polyvinyl pyrrolidone, polyacrylic acid, a water-soluble syntlietic high polymer like 
polyacrylamide : A nitrocellulose. Ethyl cellulose, polyester, polyvinyl acetate, a poly vinylidene chloride, 
an organic solvent soluble high molecular compound like a vinyl chloride vinylidene chloride copolymer, 
etc. can be mentioned. 

[0095] In a pressure- sensitive copy sheet of this invention, as a protecting agent, Cellulose impalpable 
powder, a starch granule child, a glass bead, a microsphere, etc. As polymers particles, polyolefine 
particles, a nylon particle, VCM/PVC particles. If it has the larger particle diameter as mineral particles, 
such as a methyl methacrylate polymer particle, than microcapsules, such as titanium powder, white 
carbon, calcium carbonate, tongue ten acid calcium, and zinc sulfide, it is usable once, but a thing colorless 
by desirable comparatively spherical particles is desirable. 

[0096]In a pressure-sensitive copy sheet of this invention, coverage of coating liquid which uses a 
microcapsule as the main ingredients is a dry weight standard, and 3 - 6 g/m^ is [ more than 2 g/m^ ] 
suitable for it preferably. 

[0097]Next, coating liquid of paints coated paper of this invention is explained. In this invention, coating 
liquid which uses paints as the main ingredients is paints, a binder, and the other liquid water was made to 

dissolve or distribute with an additive agent, and concentration of paints, a binder, and other additive agents 
says 10 to 65% of the weight of a thing. Generally five or more weight sections of binders of a blending 
ratio of paints and a binder are ten to 70 weight sections preferably to paints 100 weight section. 

[0098] As paints for coated paper used by this invention, kaolin, clay, a satin white, titanium oxide, 
aluminium hydroxide, a zinc oxide, barium sulfate, calcium sulfate, silica, activated clay, a rake, a plastic 
pigment, etc. are mentioned. 

[0099] As a binder used for paints coated paper of this invention, A styrene butadiene series, vinyl acetate 
acrylic, ethylene and a vinyl acetate system, a butadiene methyl methacrylic system, Various copolymers 
and polyvinyl alcohol, such as a vinyl acetate butyl acrylate system, Constructional system adhesives, such 
as a maleic anhydride copolymer, isobutene and a maleic anhydride copolymer, acrylic acid, a methyl 
methacrylate system copolymer, Adhesives with which natural system adhesives, such as oxidized starch, 
etherification starch, esterification starch, chilled water soluble starch produced by carrying out flash plate 
dry cleaning of enzyme modified starch or them, casein, and soybean protein, etc. were generally known 
are mentioned. Various auxiliary agents blended with the usual paints for coated paper, such as a dispersing 
agent, a thickener, a water retention agent, a defoaming agent, a water resistance-ized agent, and colorant, 
can use it suitably if needed. 

[01 00] Coating liquid of this invention obtained in this way is a monolayer thru/or a thing by which a 
multilayer coating tip is carried out at both sides thru/or one side of a web. Use of coaters other than a 
curtain coater is also possible to spreading of a lower layer part in multilayer spreading, and a wet one wet 
coating method which performs the upper spreading further without drying a lower layer application part 



may be carried out to it. 

[OlOlJIn paints coated paper of this invention, coverage of coating liquid which uses paints as the main 
ingredients is a dry weight standard, and 3-30 g/m^ is [ more than 1 g/m^ ] suitable for it preferably. 
[0102] 

[Example]Next, an example explains this invention still in detail. Both [ which show below ] a part and % 
are weight references. The value which shows coverage is the coverage after desiccation, as long as there is 
no notice. 

[0103]Grinding dispersion of the mixture which consists of combination of the primary example is carried 
out until mean particle diameter is set to about 1 micrometer by a sand mill, respectively, [A liquid] **[B 
liquid] was prepared. 
[A liquid] 

3-(N-methyl-N-cyclohexyl) amino-6-methyl-7-anilinofluoran: ~ 40-copy PVA solution [ 25% ]: - 20-copy 
water: ~ 20 copies [B liquid] 

bisphenol A: - 50-copy 2-benzyloxy naphthalene: ~ 50-copy PVA solution [ 25% ]: ~ 50-copy water: ~ 
60 copies [01 04] Subsequently, it prepared. [A liquid] **The thermal coating liquid (1) of 40% of the 
concentration of the next combination was prepared using [B liquid]. 

[A liquid] : 50 copies [B liquid] : 250-copy zinc stearate (40% dispersion liquid): — 25 -copy PVA solution 
[ 25% ]: -- 205-copy calcium carbonate: - 50 copies [0105]The interlayer coating Hquid which consists of 
the next combination was adjusted. 
[Interlayer coating liquid] 

calcination kaolin (ANSI REXX, product made from ene gel hard): -- 100-copy styrene butadiene series 
copolymerization latex (50% water distribution article): — 24-copy phosphorylation starch (MS -4600, 
product made from Japanese food processing, 10% solution): — 60-copy water: — 52 copies [01 06] [Coating 
method] Using rod coating equipment, to the paper of fine quality of basis weight 40 g/m^ at the spreading 
speed of 800 m/min. After applying and drying interlayer coating liquid so that coverage may become 5 
g/m^, the flowing-down width which attached the coverage profile control mechanism of further the 
induction-heating type using the curtain coater which is 600-mm width at the spreading speed of 400 
m/min. A length of 100,000 m was applied continuously, the coating liquid which added water to coating 
liquid (1) and made concentration 13% was dried so that coverage might become 4 g/m^, and ten rolling up 
of a thermal recording sheet with a volume length of 10,000 m was obtained. The absorbancy index of tlie 
coating liquid at this time was 89cm"\ 

[0107]The thermal coating liquid which added water to the interlayer coating liquid obtained in Example 2 
[manufacturing method of coating liquid] example 1 and the thermal coating liquid (1) obtained in Example 
1, and diluted concentration to 35% was used. The absorbancy index of the thermal coating liquid at this 
time was 240cm ^ 

[0108] [Coating method] After applying an interlayer by the same method as Example 1, to the paper of fine 

quality of basis weight 40 g/m^ using the curtain coater which attached the induction-heating type coverage 
profile control mechanism at the spreading speed of 800 m/min. A length of 100,000 m was applied 
continuously, coating liquid was dried so that coverage might become 4 g/m^, and ten rolling up of a 

thermal recording sheet with a volume length of 10,000 m was obtained. 

[01 09] The thermal coating liquid which added water to the interlayer coating liquid obtained in 
comparative example 1 [manufacturing method of coating liquid] example 1 and the thermal coating liquid 
(1) obtained in Example 1, and diluted concentration to 9% was used. The absorbancy index of the thermal 
coating liquid at this time was 71cm"\ 

[01 10] [Coating method] After applying an interlayer by the same method as Example 1, to the paper of fine 
quality of basis weight 40 g/m^ using the curtain coater which attached the induction-heating type coverage 
profile control mechanism at the spreading speed of 400 m/min. A length of 100,000 m was applied and 
dried continuously and ten rolling up of a thermal recording sheet with a volume length of 10,000 m was 
obtained so that coverage might become 4 g/m^ about coating liquid. 

[01 1 l]The interlayer coating liquid and thermal coating liquid (1) which were obtained in comparative 
example 2 [manufacturing method of coating liquid] example 1 were used as it was. The absorbancy index 
of the thermal coating liquid at tliis time (1) was 262cm" \ 

[01 12] [Coating method] After applying an interlayer by the same method as Example 1, to the paper of fine 
quality of basis weight 40 g/m" using the curtain coater which attached the induction-heating type coverage 
profile control mechanism at the spreading speed of 800 m/min. A length of 100,000 m was applied and 
dried continuously and ten rolling up of a thermal recording sheet with a volume length of 10,000 m was 



obtained so that coverage might become 4 g/m^ about coating liquid. 

[01 13] The thermal coating liquid which added water to the interlayer coating liquid obtained in 
comparative example 3 [manufacturing method of coating liquid] example 1 and the thermal coating liquid 
(1) obtained in Example 1, and diluted concentration to 35% was used. The absorbancy index of the coating 
liquid at this time was 240cm" \ 

[01 14] [Coating method] After applying an interlayer by the same method as Example 1, the curtain coater 
which attached the coverage profile control mechanism which changed to the induction-heating type 
coverage profile control mechanism, and uses an oil hydraulic cylinder is used, At the spreading speed of 
800 m/min, to the paper of fine quality of basis weig ht 40 gW, a length of 100,000 m was applied 
continuously, it dried, and ten rolling up of a thermal recording sheet with a volume length of 10,000 m 
was obtained to it so that coverage might become 4 g/m^ about coating liquid. 
[01 15]The thermal coating liquid which added water to the interlayer coating liquid obtained in 
comparative example 4 [manufacturing method of coating liquid] example 1 and the thermal coating liquid 
(1) obtained in Example 1, and diluted concentration to 35% was used. The absorbancy index of the coating 
liquid at this time was 240cm"\ 

[01 16] [Coating method] After applying an interlayer by the same method as Example 1, using the curtain 
coater which does not attach a coverage profile control mechanism to the paper of fine quality of basis 
weight [ of 40g/m ] ^ at the spreading speed of 800 m/min. A length of 100,000 m was applied and dried 
continuously and ten rolling up of a thermal recording sheet with a volume length of 10,000 m was 
obtained so that coverage might become 4 g/m^ about coating liquid. 

[01 17]The thermal coating liquid which added water to the interlayer coating Hquid obtained in 
comparative example 5 [manufacturing method of coating liquid] example 1 and the thermal coating liquid 
(1) obtained in Example 1, and diluted concentration to 22% was used. The absorbancy index of the coating 
liquid at this time was 164cm \ 

[01 18] [Coating method] After applying an interlayer by the same method as Example 1, to the paper of fine 

quality of basis weight 40 g/m^ using an air knife coater at the spreading speed of 350 m/min. A length of 
100,000 m was applied and dried continuously and ten rolling up of a thermal recording sheet with a 
volume length of 10,000 m was obtained so that coverage might become 4 g/m^ about coating liquid. 
[01 19] Interlayer coating liquid obtained in comparative example 6 [manufacturing method of coating 
liquid] example 1. The thermal coating liquid which added water to thermal coating liquid (1), and diluted 
concentration to 35% was used. The absorbancy index of the coating liquid at this time was 240cm"\ 
[01 20] [Coating method] After applying an interlayer by the same method as Example 1, using a braid 
coater to the paper of fine quahty of basis weight [ of 40g/m ] ^ at the spreading speed of 800 m/min. A 
length of 100,000 m was applied and dried continuously and ten rolling up of a thermal recording sheet 
with a volume length of 10,000 m was obtained so that coverage might become 4 g/m^ about coating liquid. 
[0121]The generation state of the unevenness which was <valuation method 1 of a thermal recording 
sheet> Obtained and which rolls round and originates in the shape of the former and spreading unevenness 
about all ten was observed. When the very small distortion of O and the shape of the former had occurred 
in 1-2 in ten in what does not have generating of the shape of the former, and spreading unevenness all ten, 
O and at least one clear spreading unevenness had occurred and and two or more ****** spreading 
unevenness had occurred, it judged with it being x. Here, the practical use as a product is impossible for 
and x. 

[0122]30 cm and crosswise, the sample was extracted for the arbitrary parts of rolling up at overall width to 
the flow direction, and visual judgment performed evaluation of the <valuation method 2 of thermal 
recording sheet> spreading surface condition. When a spreading side was uniform in respect of all the 
spreading, and almost good and and unevenness were [ being O and / O and / uneven a little and ] 
conspicuous, it was judged as x. 

[0123]Tlie < valuation method 3 of thermal recording sheet> thermal recording sheet was processed as it 
had been 300 to 400 seconds with the Beck smoothness with the super calender, and G3FAX testing 
machine estimated record density. Here, although record density is not equivalent to the sensitivity of a 
thermal paper directly, when solid content coverage is the same, in a thermal coating layer, it will show the 
rate of the ingredient which contributes effective in coloring. That is, when coverage is the same and 
coloring density is high, the concentration of the ingredient which contributes to coloring in a coating layer 
surface will be high, and sensitivity will also be high. 8 dots /and a head resistor mm used a 1045 -ohm 
thermal head by the product (TH-PMD) made from the Okura electrical machinery, and dot density printed 
the testing machine by the head voltage 20V and 1 .2 ms of resistance welding time, and measured it with 



the Macbeth RD-918 type reflection density plan. 

[01 24] The evaluation result of the manufacturing process and the sample was indicated to Table 1 about 
the thermal recording sheet created as an example and a comparative example as mentioned above. 
[01 25] Although the evaluation result as shown in the <e valuation result> table 1 was obtained, when the 
absorbancy index of coating liquid is 89 or 240 cm"^ using the curtain coater which attached the induction- 
heating type coverage profile control mechanism, record density, a spreading surface condition, and 
rolling-up shape are good. However, although a coverage profile control device is used, when an 
absorbancy index does not attach the case where it is 71 or 262 cm"\ and a coverage profile control device, 
record density and a spreading surface condition are good, but unevenness has occurred in rolling-up shape. 
When an oil hydraulic cylinder is used for a coverage profile control mechanism, although record density 
and a spreading surface condition are good, they are inferior about rolling-up shape as compared with an 
induction-heating type thing. When a braid and an air knife coater are used, the shape of rolling up is 
satisfactory, but it is color enhancement and resistance to contamination, and is inferior to the thermal 
recording sheet applied with the curtain coater. 
[0126] 
[Table 1] 
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[0127]Example 3 [manufacturing method of coating liquid] 

The high boiling point oil (product KMC[ made from Kureha Chemicals ]-l 13) of 200 copies which 
dissolved five copies of <capsule dispersion-liquid> Crystal Violet lactone (CVL) was added in 250 copies 
of styrene maleic anhydride copolymer solution (PH5.0) 5%, and it emulsified so that it might become the 

mean particle diameter of 6 micrometers. 

[0128]Next, 20 copies of melamine formalin initial condensate solution (SUMIRETTSU resin by 
Sumitomo Chemical Co., Ltd.) shall be added to the above-mentioned emulsified liquid 40%, and 
temperature shall be 75 **, After making it react for 2 hours, it cooled to the room temperature as pH=9.0 
in sodium hydroxide solution 20%, and 40% of microcapsule dispersion liquid were obtained. 
[0129]<Coating liquid> The microcapsule dispersion liquid produced by doing in this way were adjusted so 
that water might be further added to the following combination and solids concentration might be 42%, and 
coating liquid (2) was obtained. 

40% microcapsule dispersion-liquid: — 100-copy amylum-tritici (mean particle diameter of 20 
micrometers): ~ 50-copy latex [ 48% carboxy denaturation styrene butadiene copolymer ]: ~ 20 copies 
[01 30] [Coating method] Using the curtain coater which attached the induction-heating type coverage 
profile control mechanism, to the paper of fine quality of basis weight 40 g/m^ at the spreading speed of 
200 m/min. It is water to coating liquid (2). In addition, it diluted to 1 1% of concentration, the length of 
100,000 m was applied continuously and it dried so that coverage might become 4 g/m^, and ten rolling up 
of a pressure-sensitive copy sheet with a volume length of 10,000 m was obtained. The absorbancy index of 
the coating liquid at this time was 94 cm 

[0131] Water was added to the coating liquid (2) obtained in Example 4 [manufacturing method of coating 



liquid] example 3, and it diluted to 37%, and was considered as coating liquid. The absorbancy index of the 
coating liquid at this time was 226 cm"\ 

[01 32] [Coating method] Using the curtain coater which attached the induction-heating type coverage 
profile control mechanism, to the paper of fine quality of basis weight 40 g/m^ at the spreading speed of 
800 m/min. A length of 100,000 m is applied continuously and coating liquid is dried so that coverage may 
become 4 g/m^, and it is a volume. Ten rolling up of a pressure-sensitive copy sheet 10,000 m in length was 
obtained. 

[01 3 3] Water was added to the coating liquid (2) obtained in comparative example 7 [manufacturing 
method of coating liquid] example 3, and it diluted to 9%, and was considered as coating liquid. The 
absorbancy index of the coating liquid at this time was 70 cm"\ 

[01 34] [Coating method] Using the curtain coater which attached the induction-heating type coverage 
profile control mechanism, to the paper of fine quality of basis weight 40 g/m^ at the spreading speed of 
200 m/min. A length of 100,000 m is applied continuously and coating liquid is dried so that coverage may 
become 4 gW, and it is a volume. Ten rolling up of a pressure-sensitive copy sheet 10,000 m in length was 
obtained. 

[0135]42% of coating liquid (2) obtained in comparative example 8 [manufacturing method of coating 
liquid] example 3 was used as coating liquid as it was. The absorbancy index of the coating liquid at this 

time was 259 cm"\ 

[01 36] [Coating method] Using the curtain coater which attached the induction-heating type coverage 
profile control mechanism, to the paper of fine quality of basis weight 40 g/m^ at the spreading speed of 
800 m/min. A length of 100,000 m is appHed continuously and coating liquid is dried so that coverage may 
become 4 g/m^, and it is a volume. Ten rolling up of a pressure-sensitive copy sheet 10,000 m in length was 
obtained. 

[01 37] Water was added to the coating liquid (2) obtained in comparative example 3 [manufacturing 
method of coating liquid] example 3, and it diluted to 37%, and was considered as coating liquid. The 

absorbancy index of the coating liquid at this time was 226 cm 

[0138] [Coating method] Using the curtain coater which changed to the induction-heating type profile 
control mechanism, and attached the coverage profile control mechanism by an oil hydraulic cylinder, to 

the paper of fine quality of basis weight 40 g/m^ at the spreading speed of 800 m/min. A length of 100,000 
m was applied continuously, coating liquid was dried so that coverage might become 4 g/m^, and ten 
rolling up of a pressure- sensitive copy sheet with a volume length of 10,000 m was obtained. 
[01 39] Water was added to the coating liquid (2) obtained in comparative example 10 [manufacturing 
method of coating liquid] example 3, and it diluted to 37%, and was considered as coating liquid. The 
absorbancy index of the coating liquid at this time was 226 cm 

[0140] [Coating method] Using the curtain coater which does not attach a coverage profile control 
mechanism, to the paper of fine quality of basis weight [ of 40g/m ] ^ at the spreading speed of 800 m/min. 
A length of 100,000 m was applied continuously, coating liquid was dried so that coverage might become 4 
g/m^, and ten rolling up of a pressure-sensitive copy sheet with a volume length of 10,000 m was obtained. 
[0141] Water was added to the coating liquid (2) obtained in comparative example 1 1 [manufacturing 
method of coating liquid] example 3, and it diluted to 22%, and was considered as coating liquid. The 
absorbancy index of the coating liquid at this time was 171 cm"\ 

[0142] [Coating method] Using an air knife coater, to the paper of fine quality of basis weight 40 g/m^ at the 
spreading speed of 500 m/min. A length of 100,000 m was applied continuously, coating liquid was dried 
so that coverage might become 4 g/m^ by a bone dry, and ten rolling up of a pressure-sensitive copy sheet 
with a volume length of 10,000 m was obtained. 

[0143] Water was added to the coating liquid (2) obtained in comparative example 12 [manufacturing 
method of coating liquid] example 3, and it diluted to 37%, and was considered as coating liquid. The 
absorbancy index of the coating liquid at this time was 226 cm 

[0144] [Coating method] Using a braid coater, to the paper of fine quality of basis weight 40 g/m^ at the 
spreading speed of 800 m/min. A length of 100,000 m was applied continuously, coating liquid was dried 
so that coverage might become 4 g/m^ by a bone dry, and ten rolling up of a pressure-sensitive copy sheet 
with a volume lengtli of 10,000 m was obtained. 

[0145]The generation state of the unevenness which was <rolling-up valuation method 1 of a pressure- 
sensitive copy sheet> Obtained and which rolls round and originates in the shape of the former and 
spreading unevenness about all ten was observed. When the very small distortion of O and the shape of the 
former had occurred in 1-2 in ten in what does not have generating of the shape of the former, and 



spreading unevenness all ten, O and at least one clear spreading unevenness had occuned and and two 
or more ****** spreading unevenness had occurred, it judged with x. Here, the practical use as a product is 
impossible for ** and x. 

[0146]<Pressure-sensitive copy sheet valuation method 2> Combined the obtained coloring sheet with the 
commercial Mitsubishi NCR paper super lower sheet (N-40), it was made to let pass and color in a super 
calender, and color enhancement was evaluated, the color-enhancing good thing judged a little poor thing 
to be O, and it judged with **, and the poor thing judged with x. 

[0147] A 15 cm long and 15 cm wide artificial color agent sheet is combined with the above-mentioned 35 
cm <pressure-sensitive copy sheet valuation method 3> long and 25 cm wide lower sheet, Wliat has ** and 
generating remarkable [ what O and a little generating are regarded as what evaluates resistance to 
contamination by the degree of dirt when the 35(X)-g weight for contamination-resistant evaluation is 
carried on it and an artificial color agent sheet is pulled with constant speed, and does not have generating 
of dirt ] judged with x. 

[0148]The evaluation result of ** was indicated to Table 2 about the pressure-sensitive copy sheet created 

as an example and a comparative example as mentioned above. 

[01 49] Although the evaluation result as shown in the <e valuation result> table 2 was obtained, when the 
absorbancy index of coating liquid is 94 or 226 cm"^ using the curtain coater which attached the induction- 
heating type coverage profile control mechanism, color enhancement, resistance to contamination, and 
roUing-up shape are good. However, although a coverage profile control device is used, when an 
absorbancy index does not attach the case where it is 70 or 259 cm"\ and a coverage profile control device, 
color enhancement and resistance to contamination are good, but unevenness has occurred in rolling-up 
shape. If an oil hydraulic cylinder is used for a coverage profile control mechanism, color enhancement and 
resistance to contamination are good, but as compared with an induction-heating type thing, it is inferior 
about rolling-up shape. When a braid and an air knife coater are used, the shape of rolling up is satisfactory, 
but it is color enhancement and resistance to contamination, and is inferior to the pressure-sensitive copy 
sheet applied with the curtain coater. 
[0150] 
[Table 2] 
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[0151] With the curtain coater, the coating liquid whose solids concentration of the following combination 
is 58% was applied to the paper of fine quality of example 5 basis -weight 60 g/m^ by spreading speed 1000 
m/min as under coat liquid, and under coat stencil paper was created to it so that bone-dry coverage might 
become 10 g/m^. 

[0152]<under coat liquid combination> / marketing heavy-calcium-carbonate (Karr Vital 90): — the 2nd 
class of 70-copy and marketing kaolin (KAOBU light): — 30-copy and commercial polyacrylic acid system 
dispersing agent: ~ 0.2-copy and commercial phosphorylation starch: ~ nine-copy and styrene butadiene 
latex: - eight-copy and sodium hydroxide: ~ 0.1 copy [0153]The finishing coating liquid (3) whose solids 
concentration is 60% was created by the following combination. Using the curtain coater which attached 



the induction-heating type coverage profile control mechanism, in the under coat stencil paper obtained 
before at the spreading speed of 400 m/min. A length of 100,000 m was applied and dried continuously and 
ten rolling up of paints coated paper with a volume length of 10,000 m was obtained so that coverage might 
become 4 g/m^ about the finishing coating liquid which added water to finishing coating liquid (3), and was 
diluted to 34%. The absorbancy index of tlie finishing coating liquid at this time was 97 cm"\ 
[0154]<Finishing liquid combination> / marketing heavy calcium carbonate. (Karr Vital 90) : The 1st class 
of ten-copy and marketing kaolin. (Ultra white 90) : The 2nd class of 50-copy and marketing kaolin. 
(KAOBU light) :20 copy and, and commercial cube-like precipitated-calcium-carbonate (brilliant 15): ~ 
ten-copy and commercial aragonite type calcium carbonate (HGA): — ten-copy and commercial poly acrylic 
acid system dispersing agent: ~ 0.2-copy and commercial phosphorylation starch: - three-copy and styrene 
butadiene latex: ~ 16 copies [0155]Water was added to the finishing coating liquid (3) obtained in Example 
6 [manufacturing method of coating liquid] example 5, and the finishing coating liquid made into 53% of 
concentration was used. The absorbancy index of finishing coating liquid was 234cm 
[0156] [Coating method] Using the curtain coater which attached the induction-heating type coverage 
profile control mechanism, in the under coat stencil paper obtained before at the spreading speed of 800 
m/min. A length of 100,000 m is applied continuously and finishing coating liquid (5) is dried so that 
coverage may become 12 glu^. Ten rolling up of paints coated paper **, and [ volume / 10,000 m ] in 
length was obtained. 

[0157] Water was added to the finishing coating liquid (3) obtained in comparative example 13 
[manufacturing method of coating liquid] example 5, and the finishing coating liquid made into 27% of 
concentration was used. The absorbancy index of finishing coating liquid was 69cm \ 
[0158] [Coating method] Using the curtain coater which attached the induction-heating type coverage 
profile control mechanism, in the under coat stencil paper obtained before at the spreading speed of 400 
m/min. A length of 100,000 m was applied continuously, finishing coating liquid was dried so that 
coverage might become 12 g/m^, and ten rolling up of paints coated paper with a volume length of 10,000 
m was obtained. 

[0159]The finishing coating liquid (3) of 60% of the concentration obtained in comparative example 14 
[manufacturing method of coating liquid] example 5 was used as it was. The absorbancy index of finishing 
coating liquid was 267cm"\ 

[0160] [Coating method] Using the curtain coater which attached the induction-heating type coverage 
profile control mechanism, in the under coat stencil paper obtained before at the spreading speed of 400 
m/min. A length of 100,000 m was applied continuously, finishing coating liquid (3) was dried so that 
coverage might become 12 g/m^, and ten rolling up of paints coated paper with a volume length of 10,000 
m was obtained. 

[0161] Water was added to the finishing coating liquid (3) obtained in comparative example 15 
[manufacturing method of coating liquid] example 5, and the finishing coating liquid made into 53% of 

concentration was used. The absorbancy index of finishing coating liquid was 234cm 

[0162] [Coating method] Using the curtain coater which changed to the induction-heating type profile 

control mechanism, and attached the coverage profile control mechanism by an oil hydraulic cylinder, in 

the under coat stencil paper obtained before at the spreading speed of 800 m/min. A length of 100,000 m 

was applied continuously, finishing coating liquid was dried so that coverage might become 12 g/m^, and 

ten rolling up of paints coated paper with a volume length of 10,000 m was obtained. 

[01 63] Water was added to the finishing coating liquid (3) obtained in comparative example 16 

[manufacturing method of coating liquid] example 5, and the finishing coating liquid made into 53% of 

concentration was used. The absorbancy index of finishing coating liquid was 234cm"\ 

[01 64] [Coating method] Using the curtain coater which does not attach a coverage profile control 

mechanism, in the under coat stencil paper obtained before at the spreading speed of 800 m/min. A length 

of 100,000 m was applied continuously, finishing coating liquid was dried so that coverage might become 

12 g/m^, and ten rolling up of paints coated paper with a volume length of 10,000 m was obtained. 

[01 65] Water was added to the finishing coating liquid (3) of 60% of the concentration obtained in 

comparative example 17 [manufacturing method of coating liquid] example 5, and the finishing coating 

liquid made into 44% of concentration was used. The absorbancy index of finishing coating liquid was 

148cm"\ 

[0166] [Coating method] It is 100 and 0 so that coverage may become 12 givci about finishing coating 
liquid at the spreading speed of 400 m/min at the under coat stencil paper obtained before using an air knife 
coater. The length of 00 m was applied continuously, it dried, and ten rolling up of paints coated paper with 



a volume length of 10,000 m was obtained. 

[01 67] Water was added to the finishing coating liquid (3) obtained in comparative example 18 
[manufacturing method of coating liquid] example 5, and the finishing coating liquid made into 53% of 
concentration was used. The absorbancy index of finishing coating liquid was 234cm"\ 
[0168] [Coating method] It is 100 and 0 so that coverage may become 12 g/m^ about finishing coating 
liquid at the spreading speed of 800 m/min at the under coat stencil paper obtained before using a braid 
coater. The length of 00 m was applied continuously, it dried, and ten rolling up of paints coated paper with 
a volume length of 10,000 m was obtained. 

[0169] The generation state of the unevenness which was <rolling-up valuation method 1 of paints coated 
paper> Obtained and which rolls round and originates in the shape of the former and spreading unevenness 
about all ten was observed. When the very small distortion of O and the shape of the former had occurred 
in 1 -2 in ten in what does not have generating of the shape of the former, and spreading unevenness all ten, 
O and at least one clear spreading unevenness had occurred and and two or more ****** spreading 
unevenness had occurred, it judged with it being x. Here, the practical use as a product is impossible for ** 
and X. 

[01 70] The smoothness of the < valuation method 2 of paints coated paper> coating layer was measured with 
the Smoothter smoothness testing machine (the Toei Denshi Kogyo Co., Ltd. make, formal SM-6A). (Unit: 

mmHg) 

[0171] With the Roland offset press, dampening water printed evaluation of the <valuation method 3 of 
paints coated paper> printing unevenness on condition of the excess of feed water, it was allowed to stand 
at the room temperature one whole day and night, and the area rate of the monochromatic halftone dot of 
the cyanogen of a sample performed it by viewing about 50% of printing department. (Unit: 5 is most 

excellent in five-step evaluation) 

[01 72] 30 cm and crosswise, the sample was extracted for the arbitrary parts of rolling up at overall width to 
the flow direction, and visual judgment performed evaluation of the <valuation method 4 of paints coated 

paper> spreading surface condition. When, and a spreading surface condition was conspicuous in being 
almost good, O and, and uneven a little and and unevenness were [ being O and ] conspicuous, it was 
judged as x. [ completely ] 

[0173]The evaluation result about the paints coated paper created as an example and a comparative 
example as mentioned above was indicated to Table 3. 

[01 74] Although the evaluation result as shown in the <e valuation result> table 3 was obtained, when the 
absorbancy index of coating liquid is 97 or 234 cm'^ using the curtain coater which attached the induction- 
heating type coverage profile control mechanism, color enhancement, resistance to contamination, and 
roUing-up shape are good. However, although a coverage profile control device is used, when an 
absorbancy index does not attach the case where it is 69 or 267 cm"\ and a coverage profile control device, 
smooth nature and printing unevenness and a spreading surface condition are good, but unevenness has 
occurred in roUing-up shape. If an oil hydraulic cylinder is used for a coverage profile control mechanism, 
smooth nature and printing unevenness and a spreading surface condition are good, but as compared with 
an induction-heating type thing, it is inferior about rolling-up shape. When a braid and an air knife coater 
are used, the shape of rolling up is satisfactory, but it is smooth nature, printing unevenness, and a 
spreading surface condition, and is inferior to the paints coated paper applied with the curtain coater. 
[0175] 
[Table 3] 
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[0176] 

[Effect of the Invention] although it hangs up over the next according to this invention - **** ~ a new 
effect is acquired. 

[01 77] By applying the curtain coater which attached the profile control mechanism to spreading of thermal 

coating liquid, the quality thermal recording sheet excellent in sensitivity can be obtained. 

[0178]By applying a microcapsule to spreading of coating liquid used as the main ingredients, the quality 

pressure-sensitive copy sheet excellent in color enhancement and resistance to contamination can be 

obtained. 

[0179]By applying to spreading of paints coating liquid, quahty paints coated paper excellent in smooth 

nature, printing unevenness, and a spreading surface condition can be obtained. 

[0180]Even when applying a lot of products covering a long time by applying the curtain coater which 

attached the profile control mechanism to spreading of coating liquid, always uniform spreading can be 

performed. 



[Translation done.] 



